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The only reasons that higher prices are being constantly 
paid by the most prominent steam users in the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 

Send for illustrated catalogue. 


Cahall Sales Department, Pittsburg, Pa. 











Mra PRRFORATED SCREENS ‘OF ALL KIN DS. 


Main Office and Works: 226 N. Union St., Chicago. 


ekK“*ire Erick... THE 



















z ¢) UNION BOILER TUBE CLEANER CO. 
= » R S 231 Penn Ave., Pittsburg, Pa. 

° =) SOUTH WEBSTE @ | Has set the acknowledged standard for the World 
co * SCIOTO CO..Onio. ™ i for cleaning all makes of boilers ; also for FLEex- 
c BLAST FURNACE, ROLLING MILL, @® | ince SHarts of remarkable strength and phenom- 
> & MALLEABLE IROMLAND LIME Ki & BRICK + enal durability under great stress. Write for 
s = BEST ON EARTH ~ : particulars. Agents wanted 

— | See large Advertisement of 





B. F. STURTEVANT CO., 


Boston, Mass.. 
On Page 25, 


BLOWERS, FANS, ENGINES. 
W. S. ROCKWELL & CO., 


OIL FURNACES. 


26 Cortlandt St., New York Oity. 


MINING ENGINEER, CHEMIST, 


ASSAYER. 


BENEDICT CROWELL, 
Atwater Building, Cleveland. 








MOTORS ETC. Se“ 


IT PAYS to advertise in The Iron Trade Review. 


ENTERPRISE BOILER COMPANY 











Draught Stacks, Blast Furnaces and Heavy 


Plate Work a Specialty. 
YOUNCSTOWN, 


DOWER. TR dN 
WA: JONES fOUNDRYs MACHINE © 


959 53=359_ So0_JSEFFERSON ST TA 
HONEST BABBITT METALS. 


Write for Estimates. 
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We do not claim that we are su- vlying ten different governments with Babbitt Metal. Our 
Metals are used by more than three thousand leading Consumers in UNCLE SAM’S own country 
They are invariably uniform, reliable, contain only pure and best material, remarkably fluid, and 
free from “‘ drossing.” 

PRICES TO ALL.—XXX Nickel Babbitt 24 cts. per Ib.; No. 2 Grade (for general shop use 
to cts. per lb.; F. O. B. your depot, on your customary terms. Any special mixture of metal made to 


order. 3,000 References. 


SWARTS METAL REFINING CO., 
TURNBUCKLES. yz 


Office and Works, 
20 N. Desplaines St.. 


Chicago, Ill. 
> Blakeslee Steam Jet Pump. 


REASONS FOR ITS USE: 


1. Simplicity. 2. Is independent of 
e engine. 3. Will pump sandy or impure 
* J/water. 4. Have no valves and no wear 
‘ §. Not subject to freezing. 6. Ecnomy 
and reliability 7. All parts inter- 
changeable Write 
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Cleveland City Forge & Iron Co.. 


Cc HICAGO, 








NUMBER 10 


LAKE SUPERIOR PIG IRON. 


For Grey iron, Malleable and Car Wheel Castings. 
PURITAN 
CENUINE CONNELLSVILLE COKE. 


FORSTER, WATERBURY & CO., 
636-638 Rookery, CHIOAGO 
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MANUFACTURED ONLY BY 
Armstrong Bros. Tool Co., 106 W. Wash. S., Chicago, Il! 








<J5 = 
Large workers in galv 


ized iron use two mak 
Apollo for fine ; another 
rough. 

Mistake. Apollo is b 


for rough work too. 
Apollo Iron and Steel Company, Pittsburg 


The Bourne-Fuller Co., 
DISTRIBUTORS O} 

APOLLO PRODUCTS. 
Cleveland, O. 


BRISTOL'S 


RECORDING INSTRUMENTS 


Por Pressure, Temperature 
and Electricity. 


All ranges, Low Prices and 
fully guaranteed 

Send for Circulars and Speci- 
men Charts 


The Bristol! Co., Waterbury, Conn, 


Fone CAS PLANTS. 


American Cas Furnace Co., 
23 John St., N. ¥. 














WORKS, SHARON. MINES, CLEARFIELD CO., PA. 





James V. Rose. 


. PROPRIETOR... 


SHARON FIRE BRICK WORKS, 


Contractor In Fire Brick Construction. 
Manutactur+r of High Grade Fire Brick. 


ANALYSIS: 
Brich Roch Clap. 
SILICA, 54.50 | SILICA, 47.0. 
ALUMINA, 44.20 ALUMINA, 99.0. 
LOSS ONION, .05 LOSS ON IGN,15.28 
IRON, 5 IRON, 18, 
SHARON, PA. 











CLEVELAND. O. 


BLAKESLEE MFG. CO., Du Quoin, Ill. 


The A BC of Iron, Now $l. 





- «= += MANUFACTURERS OF 
MACHINE AND CARRIACE BOLTS, 











FNDS, WASHERS. ETC. 


HOT FORCED AND COLD PUNCHED NUTS, 
Catalogue: and Prices on Apolication. 


THE UPSON NUT CoO.. Cleveland, Oo. 


LAC SCREWS, BOLT 
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aivaedstetPns WIM. B. POLLOCK & CO, "mmc: 


YOUNGSTOWN, O. 


Receivers. 


with inquiry please give ad. No. 6. 
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Boilers, Tanks, etc. 








Stilwell’s Patent 


Lime Extracting 


, ip, < she Heater 


DEALER IN 


COMMERCIAL PAPER “Ti 
COMMERCIAL Papen Filter 


Is the only lime ex- 
tracting Heater that 
will prevent scalein 
steam boilers. Re- 
moving all impuri- 
ties from the water 
before it enters the 
boiler. 


Thoroughly Tested. 


Over 8,000 of them 
in daily use. 


The Stilwell-Bierce & Smith-Vaile Co., 


Dayton, Ohio. 
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MASSEY VISE CO., CHICAGO, ILL. | 


Bleven styles of bench vises. Send for | 
descriptive catalogue. | 


 «AULTMAN” _ 





W ¢ work out problems in convey- 
ing, elevating or storing mate- 
tials, either in bulk or package, to 
obtain the greatest saving in the cost 
of handling, with the p dah. ma- 
chinery. 
Write wus for prices, Catalogue 
“C” on application. 
THE AULTMAN COMPANY, 
908 South Market Street, 


CANTON, OHIO, U.S.A, 





12 5°" AIR COMPRESSORS rnc" 


Covering the requirements of every application of compressed air. Each machine equipped with the most 


improved accessories relating to the economical production of compressed air. 


Send for new catalogue. 


Stone en | i | ll e [S$ 0 | | ~Ser Ga nt co., ¥ oe Yank, Pebie Ale Lin hon tlt 








Rockford Bolt Works, Rockford. w. 


ALL KINDS OF 
Bolts, Lag Screws, Rivets, 
Washers and Odd Bolt Work. 


Mention the Iron Trade Review. 








THE IRON MASTERS’ LABORATORY, Sstsbistet 


J. Blodget Britton & Co., Analytical and Consulting Chemists, 


Warrenton, Virginia, formerly located 339 Walnut Street, Philadelphia. 
Analyses of Iron Ore, Iron, Steel, Coal and Coke, Slag, Limestone, Clay, Fire Brick, Water, eta 


| THE 
IRON 
TRADE 

| REVIEW 


Is an increasingly valuable medium 
through which to sell equipment to 


machine shops and foundries. 








AIR —i>- 
COrPPRESSORS 





AIR_ COMPRESSORS 


For every application of Compressed Air Power. 


Casut Aooress “METALFAC-CHICAGO' ABC Cone 


E.H.STROUD & CO.. 


METAL FACTORS. 

Lhe Licducts of and Siuypyplaes for 
IRON STEEL: TIN-PLATE - BRASS 
COPPER ‘LEAD -& - ZINC :- WORKS. 

CHICAGO. NEW YORK. 


F. A. EMMERTON. 


Analytical Chemist, 


AND METALLURGIST. 


Ores sampled at lake ports, mines and furnaces. 
Mines and Metallurgical Processes examined. 





Send for catalogue 


(RAND DRILL CO. D 


100 Broadway, New York. 
1328 Monadnock Biock, Chicage. 

















Analyses made of Ores, Metals, Fuels, Railroad 
and Foundry Supplies, etc. 


9 Bratenahi Bullding, CLEVELAND, 0O. 
Chemist, Metallurzgist Millett’s Patent 
and Assayer. 


0. TEXTOR, 





Anal made of Metals, Ores, Fuels and Sup- R E V E N 

plies for Furnaces, Steel Works and Foundries. « 
Ores sampled at mines, furnaces and lake ports. P 

et el ee The best in the world. 

Mining properties reported upon. . 


Advice furnished to operators of Blast Furnaces 
168 Suverior St. CLEVELAND, o.| MILLETT CORE OVEN CO., Brightwood, Mass. 





Complete Catalogue upon 
application. 


Clayton Air Compressor Wks, 


26 Cortiandt St., NEW YORK, 


ATA 
THE ROBERT W. HUNT & CO., 
Bureau of Inspection, Tests and Consultation. 
PITTSBURG : CHICAGO: NEW YORK: 
Park Bailding. 1187 The Rookery. Tl Broadway. 

Reports on iron and steel processes and plants. 
Inspection of steel rails, splice bars, railroad cars, 
wheels, axles, etc. Chemical Laboratory—Anal- 

sis of ores, iron, steel, oils, water, etc. Physical 

aboratory—Test of metals, drop and pulling test 
of couplers, draw bars, etc. Efficiency tests of 
boilers, engines and locomotives. 


John T. Jones & Co., 


Mines, Prospects, Explorations and Mineral 
Lands, examined, experted, practical tests made 
and reported. Reliable and practical sampling 
done. Chemical analysis made. All work done 
by practical expert. Best of reference as to ex- 
parlence and reliability. Address 

Suite 32, 115 Monroe St., 
MONTAUK BLOCK, CHICAGO, ILLS. 


DICKMAN & MACKENZIE, 


CHICAGO, 
1224 Rookery Building. 


Mining properties examined. Ores sampled at 
mines, furnaces and all —_ > 
General analyses of Ores, Slags, Metals, Fuel, 
Foundry Materials and Products, etc. 


CHEMISTS AND ENCINEERS. 


Subseribe for the Iron Trade Review. 
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THE 


WEEK IN IRON CIRCLES. 





THE MARKET AT LARGE. 


The advances in iron and steel continue and $1 a 
ton added to the price of pig iron seems now to 
startle the trade less than a 25 cent advance six months 

0, while $2 more on finished material is an easy 

ibility between any two days. Leaders in the 
trade still talk of the dangers of such a movement, 
but with - legitimate demand of the proportions 
developed week by week, there is no longer any 
serious thought that it can be stopped. The ore 
yoducers of Lake Superior were moved by con- 
siderations of the highest validity—the preservation 
of our foreign trade and the necessity of averting 
any semblance of a boom—to put their prices only 
fractionally above last year’s. Meantime the pig 
iron advance has been ten times that of ore, and 
steel billets have reached a point $10 above 
the price of Bessemer pig iron. And now the Central 
Western producers of Bessemer pig iron who are 
meeting at this writing to decide on what asis they 
will do business for the second half of the year, are 
hearing the suggestion that they are looked to, to save 
the trade from disaster. But with the ore men’s 
experience in mind, and a full knowledge of the 
conditions in steel and in foundry iron, the indica- 
tions are that they will not attempt the role of 
philanthropists. Conservative figurers predict a 
basis of $13.50 to $14 for round sales of Bessemer 
iron, third and fourth quarters; a more excitable 
element goes even higher. It is known, however, 
that large steel works will make considerable pur- 
chases of iron as soon as the price is determined. 
These latter concerns already know the destination 
of a part of their output for the second half, and 
the rate at which plates, sheets, tin plate, bars, 
structural steel and wire mill products are going 
into consumption, even before the open-season 
demand has set in, promises greater things than 
the present movement has yet suggested. The 
crops of the year will be an important element in 
determining the course of the market from mid- 
summer on, but the bulk of the contracts for the 
second half will be made before they can become a 
definite factor. It is significant, as showing how 
deep and broad is the wave of prosperity now 
sweeping over the iron trade, that a large number 
of foundry buyers scattered over the country are 
seeking iron for delivery in the next two and three 
months, because of the unexpected output of their 
plants. The difficulty of taking care of such requisi- 
tions is increasing, in spite of the policy of foundry 
furnaces for some time back of reserving a share of 
their probable output for just such emergencies. 
Additional foundry furnace capacity will be avail- 
able later, but not much before the middle of the 
year and then nothing large. In Virginia new ore 
operations must be started and in the East, New 
York and New Jersey will be drawn upon more 
than in several years. The Pittsburg market shows 
that all calculations as to the capacity of the steel 
plants to cope with the demand have gone quite 
astray. Producers who sold freely at the low prices, 
to hold the situation within bounds, find themselves 
now unable to take on anything more, and the re- 
Sult is that the condition it was attempted to avert 
has come with a rush. Billets are $23.50 to $24, 
or within $1 a ton of the highest point touched in 
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1895. The contract basis for the second half of the 
year has not yet been determined; but with Besse- 
mer pig iron within the neighborhood of $14, valley, 
steel is certain to be beyond $20. A surprising 
development in tin plate is that while the Ameri- 
can Tin Plate Co. has refrained from quoting, the 
demand for plates in second hands has carried 
prices 25 cents a box above the last quotation from 
Chicago, or to about $3.75 and $3.80 a box. an ad- 
vance of $1 over the prices of last fall.. Imported tin 
plates have advanced also in the past three months. 
The wire and wire nail markets continue active and 
mills are driven to keepup. The leading wire inter- 
est, unlike most producers, is realizing steadily on 
the new prices, the policy followed for some 
months of selling only for quick delivery saving it 
from being loaded up with low-priced contracts. 
In connection with consolidation movements, the ac- 
quisition of the Shoenberger Steel Co. by the Ameri- 
can Steel & Wire Co. is the most improtant develop- 
ment. Wage advances are general, and while the 
body of skilled workmen in the Amalgamated As- 
sociation do not get the benefit of them, the busi- 
ness of the next few months as higher-priced ma- 
terial moves out of the mills on the termination of old 
contracts, will establish a higher basis for next year. 


PITTSBURG. 


Orrice or The Jron Trade Review and Industrial Worid 
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The market is entirely beyond control, despite the strongest 
influences brought to bear by the large and conservative ele- 
ments in the trade. The holding down of prices which was 
practiced by the steel producers has really put the latter in 
the condition of entire inability to supply the demand, through 
the efforts made earlier in the present movement to take good 
care of the trade. There is the greatest pressure to secure 
raw material, and in almost every line there is difficulty and 
uncertain operation is the rule in many of the finishing mills. 
Either the demand in ultimate consuming lines is beyond 
anything that could reasonably have been expected, or buyers 
have become too excited to gauge properly the future. An 
evidence of the pressure in the steel market is furnished by 
the fact that the American Tin Plate Co. has been compelled 
to stop quoting on practically all inquiries while the bidding 
has forced the price of tin plates up fully 25 cents a box above 
the last regular price made bythe company. This, in view of 
the company's position and ability to turn out material, is 
very significant. Prices are almost unquotable, and interest 
is manifested mainly in securing material on specifications 
As yet no business 1s being done in the main lines for the 
third quarter, and the efforts of producers who desire to give 
as much stability to the market as possible will probably be 
turned in the direction of selling for the third quarter in a way 
which will help to maintain a steady level. 

Pic Iron.—The last sale of Valley Bessemer iron was made 
at $12.50, and in the last few days no quotations have been 
made at all. The furnaces have but an inconsiderable 
quantity of iron to dispose of up to the first of July. A meet- 
ing is being held in Cleveland, at which a price for the bal- 
ance of the first half will be determined upon, which is likely 
to be from $13 to $14, and the more important question will 
be taken up of selling for the third quarter. It is felt that in 
this way the market toan extent can be controlled. In foundry 
and forge irons there is very little to be had, and there is a 
very wide range of prices. We hear of sales of No. 2 foundry 
at as high a figure as $14.50, Pittsburg, while sales have also 
been made at $13.95 and $13.40, and perhaps in some cases 
lower than this. In gray forge the market is all of $12.50 1 
the Valley, and $13.00, Pittsburg, while a sale is reported at 
$13.50. Pittsburg. We quote as follows, partly nominal! 


2 ee eee eee 
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eiliitineetens $12.50 to 13.50 
13,09 to 14.00 
13.50 to 14.00 
13.00 to 14.50 
™2 50 to 13.75 
12.50 to !3¢0 
mo0to 35 


Bessemer, valley furnace............... ecostdiel 
Bessemer, Pittsburg...... , aa 

No. 1 Foundry.............. 

No. 2 Foundry............-...- ‘ 
No. 3 Foundry......... sotradiinmpesseccugreeh “2 
Gray Forge, valley furnace suveneaductitaleniaan 
Gray Forge, Pittsburg 


Sreet.—The producers are practically out of the market, 
making only an occasional sale of a small lot to a favored 
customer, while the-amount of steel held at second hand has 
been reduced to a very small volume, and the holders are 
loth to part with it except at the highest figure. We hear of 
an odd sale occasionally by a producer at $23.00, but as high 
as $23.50 and $24.00 has been secured, and $25.00 has been 
quoted in several cases. It is a frequent experience for a 
seller, who desires to keep out of the market, to quote a figure 
intended to be prohibitive, only to find it eagerly accepted. In 
open hearth steel almost any price can be secured, and we 
learn of a sale at $30, though occasionally a trifle under this 
has been done. In wire rods and sheet bars nothing is being 
done at all. 

Ferro-MANGANESE.—Prices on ferro have been advanced by 
the leading local interest, and the market may now be called 
between $55 and $60 for domestic. 

Pires AND Tusges—The new list on merchant pipe is working 
very satisfactorily. Buyers understand that the changes in the 
base list were made almost entirely with a view of bringing the 
relative prices of different sizes to a proper level in harmony 
with the progress in methods of manufacture. With the old 
list, there was much more profit in some sizes than in others, 
and the specifications had much to do with the acceptability 
of an order, so that there was a tendency to cut the price on 
certain specifications, while the same price on other sizes 
would mean an actual loss. As it is now, there is but one 
discount, applying to merchant pipe, both butt and lap weld, 
and black and galvanized, which much simplifies things, 
while the profits on the different lines are on a par as near as 
it is possible to arrange it. This discount is 60 per cent off, 
with six 1o’s additional for less than car load lots, and an 
extra 5 for car load lots. Car load lots only are delivered free 
within the prescribed territory. A separate set of discounts 
applies to the new list on lap weld casing, these being 52% 
and 1o for screw and socket joint casing, and 52% on inserted 
joint casing, with an extra 5 per cent to dealers. Formerly 
the discount to dealers was nominally 2% per cent. The 
new discounts on boiler tubes, adopted week before last, are, 
50 per cent off for 1 to 1% inch; 60 per cent off on 14 to 
2% inch, for iron and 65 per cent for steel; 65 per cent on 
2% to 6-inch on iron and 67% per cent for steel, all with an 
extra 5 per cent to dealers. 5 

StructuraAL Mater1AL—The demand for structural material 
is far ahead of the season, and the advance in prices noted 
last week is fully sustained. Makers are being pressed by 
consumers who want to begin outside work in a short time. 
With one exception prices remain as they were at last report, 
universal mill plates alone having advanced. We quote: 
Beams and channels. 3 to 15 imches, 1 40c; 18 to 24 inches, 
I 50¢; tees, 1.45C; zees, 1 4goc; and angles, 1.30c; universal 
mill plates, 1.45c to 1. 50c. 

RaILs AND Track MATERIAL.—The past week has developed 
no change in the rail market, the ruling figure still being $22 
for standard sections. The demand for track material is in- 
creasing, with former prices held very firmly as follows: 
Spikes. 1.50c; track bolts, 1.65¢ to 1.70c; splice bars, 1.1oc to 
1.15c; links and pins are quoted from 1.35¢ to 1.40. 

PLatTEs.—The consumers of plates are pressing the mills 
worse than ever, and the demand seems to be increasing each 
week, Bridge building and locomotive construction cause the 
larger part of the present urgent call for plate material. ‘Ihe 
B. & O. will build 48 bridges during the coming season; the 
material, however, has been provided for. Other roads are 
not so fortunate, and they are now trying to cover spring 
wants. It is rather difficult to quote what may be considered 
fair market prices, as there is nothing more stable to go by 
than the most urgent necessities of the buyers. One sale of 
tank plates this week was made at 1.85c. The prices now 
most prevalent for June and July delivery are as follows: 
Tank plate, 1.75c to 1.80c; shell, 1.80c; flange, 1.85c; fire box, 
24c to 3%c. 

Spe.ter.—There has been a decided slump in the spelter 
market since our last report, as the previously high “prices 
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seem to have brought out quite asupply. Locally the figure 
is 6.20c; New’ York, 6 30c; and St. Louis, 610c. The zinc 
market also took a second drop, from which it did not rally, 
and high grade ore is now quoted at $40 per tonat Joplin, Mo. 

IkON AND Sree. Sketr.—The pushing demand from the 
pipe mills is keeping skelp prices on the up grade, and higher 
figures are quoted this week. Among the mills there is the 
greatest activity and consumers are clamoring for deliveries. 
This week's prices are as follows: Grooved iron skelp, 1.25¢ 
to 1 324c; sheared iron skelp, 1.45¢ to 1.50c, grooved steel, 
1.20¢ to 1.25c; sheared steel skelp, 1.30c to 1.35¢. 

Ovp Mareriat.—There is a large demand for scrap material, 
but comparatively little is moving, as holders are waiting for 
higher figures. There is nota great deal of material in the 
yards, and dealers are showing no great eagerness to push 
Prices in all grades are advancing, and this week we 
quote: Melting stock, $12.25 to $12.50; old steel rails, long 
lengths, $11.25 to $11.50; cut, $11.75 to $12; old iron rails, 
$17; wrought iron scrap, $13 to $13.50 valley; cast borings, 
$7 net, valley; busheling scrap, $9.50 to $10, net, car wheels, 
$12 to $12.50 gross; cast scrap, $10 gross; charcoal scrap, $11 
grass; wrought turnings, $7 to $7.50 net valley. A large 
local interest has made a deal with a mill east of Pittsburg 
by which the former trades pig iron for scrap. The transac- 
tion involves quite a large tonnage. 


sales. 





CHICAGO, 


Orrice or The lron Trade Review and Industrial World. 
1522 MONADNOCK BLOCK, March 8. | 


“<The market continues to gain in strength, and advances 
were made last week on several grades of iron and steel. The 
tonnage of business, outside of pig iron, was not large, as 
mills cannot take care of anything like all the orders offered, 
Buyers are anxious to make purchases, but in many lines 
find it difficult to get mills to accept orders for anything like 
nearby deliveries. Sales of pig iron last week were larger 
than for several “weeks previous, with prices considerably 
higher. Orders for about 4,000 cars are being figured on by 
the car works and these will be placed soon. 

Pic Iron.—Considerable business was done last week, the 
total sales of both Northern and Southern iron approximating 
35,000 tons. The largest order closed was for 15,000 tons of 
Northern iron; other orders were for 6,000, 3,000 and 2,000 
tons, with a number of smaller lots. Advances have been 
made in all grades of pig iron in the week, and while the 
larger part of last week’s business was done at the old prices, 
considerable sales have been made since the advances went 
into effect. Most of the large buyers appear to have satisfied 
their immediate wants, but the prediction is made that before 
the end of the year they will find additional purchases are 
needed to meet their growing requirements. Some of the 
smaller foundries are still in the market, and these will make 
a considerable aggregate of buying in the immediate future. 
Furnaces are exceedingly firm in their views, and in no case 
has any inducement been offered to secure business. On the 
contrary, orders have been reduced in size in several in- 
stances, because the furnaces were not willing to take the 
full tonnage asked for by the buyers. Quotations are revised 
as follows: 

Lake Sup. Charcoal....$14 50 @$15 oo Southern Coke No 3...$13 75 @ 14 25 
Local Coke Fdy. No.1 14:0@ 1500 | Southern No.1 Soft..... 14 50 @ 15 ¢0 
Local Coke Fdy. No. 2 14 00 @ 14 50 Southern No. 2 Soft..... 14 25 @ 14:0 
Local Coke Fdy. No 3 1350@ 14°0 Southern Silveries...... 14 50@ 150 
Local Scotch Fdy. No.1 14 50 @ 15 00 Jackson Co. Silveries.. 14 50 @ 15 00 
Local Scotch Fdy. No.2 1410 @ 14 50 Ohio Strong Softeners 14 00 @ 14 50 
Local Scotch Fdy. No.3 13 0 @ i400 Alabama Car Wheel... 17 50 @ 15 00 


Southern Coke No.1... 14 50 @ 15 00 Malleable Bessemer ... 14 50 @ 15 00 
Southern Coke No. 2... 14 25 @ 14 §0 Coke Bessemer ............ 14 50 @ 1500 


Bars.—Orders were hardly as large last week as in the 
week before, but were of considerable size, and included 
several large contracts. Buyers were of all classes, including 
car works, agricultural implement manufacturers and wagon 
builders. A number of large inquiries are in the market and 
will be closed soon. Prices are stillon the upgrade, and all 
low priced iron seems to have disappeared from the market. 
Common iron is quoted at 1.30c to 1.40c, with a few sales 
taken last week at a little under the minimum figure. Steel 
bars are firm at 1.40c to 1.45c. Guaranteed iron is quoted at 
1.40c to 1.45¢c. Nothing further has been heard regarding the 
proposed combine of bar makers. 

Rats AND TRACK SuppPties.—The local mills closed orders 
of about 6,000 tons of all kinds of rails last week. The de- 
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mand for light rails is good, and several quite large inquiries 
are in the market. Quotations are as follows: Standard sec- 
tion rails, $23 to $24; light rails, $21 and upwards; steel 
splice bars, 1.15¢ to 1. 25¢; track bolts with square nuts, 1.80c 
to 1.goc; hexagon nuts. 1.goc to 2c; spikes, 1.55¢ to 1.60c. 

Car Orpers.—An orders for 500 car was placed with one of 

. the western car works last week. The Pennsylvania and Lake 
Snore roads are figuring on purchasing about 2,000 cars each, 
and will place the orders soon. The demand for car ma- 
terial of all kinds is large and good sales were made last 
week. 

BILLETs AND Rops.—No business of any size was done in 
this market last week. The local mills took no orders of 
either billets or rods. Open-hearth billets are quoted nomin- 
ally at $25; Bessemer billets, $24; rods, $20. 

SrrucTURAL MATERIAL.—Last week was quiet, with no large 
orders placed an’ no new business coming up. General busi- 
ness was excellent, and included several good sized contracts. 
The market is very firm, and plates are higher. Quotations 
are as follows: Beams, 15 inch and under, 1.55c to 1.60c; 18 
inch and over, 1.65c to 1.70c; angles, t.45c to 1 soc; sheared 
plates, 1.80c to 1.90c; universal plates, 2c to 2.10c; tees, 1.55¢ 
to 1.60c; zees, 1.55c to 1.60c. Small lots from stock are 
quoted at Wc to ec higher. 

PLates.—The demand continues large, but mills are able to 
take very little new business, and this limits sales. Orders 
from store are large and buyers appear perfectly willing to 
pay asked prices to secure the material. Quotations are again 
higher, as follows: Tank plates, 1.80c to 1.95c; flange steel, 
1.go¢ to 1.95; marine, 2.05c to 2 roc; fire box steel, 2.25¢ to 4c. 

Sueets.—The demand continues large, and sales last week 
were of good size. The market is very strong and prices have 
advanced. No. 27 black sheets are quoted at 2.35c to 2 45¢, 
and galvanized at 75 to 75 and § per cent off. with freight 
allowance. 

MERCHANT STEEL. —Sales last week were of good volume, 
and included two or three quite large contracts. The demand 
is still large. Quotations follow: Open-hearth spring, tire and 
machinery steel, 1.75c to 1.80c; smooth finished machinery 
steel, 1.60c to 1.70c; smooth fimished tire, 1.50c to 1.60c; tool 
steel, 5.50c to 7c; specials, roc and upwards. 

Wire AND Wire Natis —The situation is unchanged. There 
is a demand for all kinds of wire and nails, and sales last 
week were excellent. Prices are unchanged as follows: Wire 
nails, $2; painted barb wire. $2.10; galvanized barb wire, $2.50; 
plain, $1.85; all at Joliet, in car lots; less than car lots are 
quoted ro cents higher. 

Scrap.—The demand for most varieties of scrap is large, 
and sales last week showed an increase over those of the week 

No very large sales of any grade of scrap were 

The market is firm, and prices are grow- 


previous. 
made in the week 
ing stronger. Dealers’ selling prices are as follows: 


Old iron rails, gross, $14 50o@ $1500 | Axles, met..................... $16 00@$16 25 
Old steel rails long, gr.1075@ 1100 | Cast borings, net ........ 4 75@ 5 oo 
Old steel rails, short... 875@ 900 | Wrought turnings, net 7 0oo@ 7 so 
Old wheels, gross ... 1400@ 1450 | Axle turnings, net..... 7 50# 8 co 
Railroad forge, net...... 14 00@ 14 25 Mixed steel, gross ....... 7 00@ 7 50 
Dealer’s forge, net....... 11 50@ 1200 | Stove plates, net .. 6 25@ 650 
No.1 mill, net.............. 850@ 9 oo Heavv melting steel,gr. 8 50@ 9 00 
Heavy cast, net............ 10 00@ 10 25 | Oldiron splice b., met. 14 25@14 75 
Malleable cast, net .. 800@ goo | 
CLEVELAND. 


Orrice or The /rom Trade Review and Industrial World. \ 
27 VINCENT ST., March 8. } 


Inquirers for ores are still being heard from, but not all are 
getting what they go after. On such lots as have been dis- 
posed of recently an advance of 35 to 4o cents above opening 
prices is secured, and this is about the advance dock stocks 
have brought, over the 1899 basis. Some undesirable Besse- 
mer ores are unsold on the docks, but no non-Bessemers; and 
while from 14{ to 2 million tons may be on the docks May 
1 it will be furnacemen’s ore, with insignificant exceptions. 
The prediction that old range material sold for 1899 de- 
livery will not all come down is made by high authority in 
the trade. Whether this will develop an actual shortage or 
only compel changes in mixtures later in the year, it presents 
possibilities furnacemen will not want to encounter. Some 
recent ore transactions were made possibly by the resale from 
a furnace firm's hands of a round lot of Mesabi ore. From 
the new range sales are much larger than last year’s. East- 
ern furnaces have not come up to their purchases of 1898 thus 
fat. Perhaps 700,000 tons have been sold to this ‘trade. 
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Cuban ores will come in, of course, in larger quantities than 
In 1898, but these’ores are all sold up to the amount that can 
be shipped. Local ores may he!p ont. and it is known that 
New York ores have been sent into Pennsylvania in larger 
quantities than usual Deals in Lake Superior mining prop- 
erty, and rumors of dea!s. are still plentiful. The Lake Su- 
perior Iron Co.'s would-be-buyer is still in the back-ground. 
The Carnegie Steel Co., Federal Steel Co. and National Steel 
Co. are about equally named in this connection. On the 
Mesabi range the acquisition of the Clark & Sauntrv property 
in the Virginia district by the American Steel & Wire Co. is 
reported, 

Pic Iron.—A meeting of the Bessemer association is in ses- 
sion in Cleveland at this writing and the outcome will be the 
determination of the price of Bessemer iron for the third 
quarter of the year. Steel works are ready to buy and the 
naming of a price is expected to be followed by considerable 
transactions. Indications point to a price not lower than 
$13 so and not higher than $14, valley furnace. Some small 
lots have been sold the past week at $12.75 and $13, but none 
to steel works The extraordinary spread between Bessemer 
iron and billets—about $10, as represented by recent sales— 
has advanced the ideas of furnacemen, even those among 
them who have been exerting themselves to prevent ‘a boom. 
Foundry iron, too, is something of a criterion. It is expected 
that two furnaces of one producer in the Pittsburg district 
and one of another will be out of blast for a part of the 
second quarter, and most of the steel works of the Central 
West will be buyers within the next Foundry 
iron has advanced from 50 to 75 cents in the week. Sales of 
No. 2 foundry are reported at $12.50 and $12.75 in the valley, 
and $13 has been paid in some cases. The furnaces have so 
little iron for delivery before July that they are taking busi- 
ness from regular customers only, and not much from them. 
Lake Superior charcoal has been sought by bayers who for 
sone time have taken cokeironinstead. All the charcoal fur- 
naces are sold ahead for months, and are now quoting $14.50 
Lake Erie dock. Gray forge is not to be had in the valleys 
for enrly delivery. but the last sale of Southern was at 12.85 
delivered, yet Southern quotations to-day are 25 to 50 
cents higher than this. Last sales of valley gray forge were 
at $12.50. furnace, but more would be paid to-day to get the 
iron. We quote as follows: 


few weeks. 


| Valley Scotch No. 1........$14 15 
Valley Scotch No. 2......... 12 65 
Gray Forge, valley......... 12 50 
Lake Superior Charcoal. 14 50@15 co 


Bessemer . . $13 6s 

No. 1 Strong Foundrv...13 75@14 25 
No. 2 ‘Strong Foundry....13 25@1% 7 
No. 3 Foundry. 13 00@13 25 


™Finist.ep MATERIAL.—Advances are regular and expected 
features and on the small amounts of material they can get 
for delivery in the next 60 days buyers are paying them with- 
out a murmur. The plate market is scarcely quotable. Small 
orders are being squeezed in now and then, when mills with 
low-priced contracts choose to give themselves a taste of busi- 
ness with good profits. We quote tank steel at 1.95¢ to 2c. 
Sheets have been advancing at the rate of $2 to $3 a week. 
Mills keep sales within about a 60-day limit, as sheet bar 
supply and price are uncertain elements. Sales have been 
made at 2 soc, Pittsburg mill for No. 27, and local jobbing 
prices are 2 60c to 2.70c. Bars have advanced to 1.25¢ and 
1.30¢ at valley mill for iron, with half extras, and Cleveland 
sales are at 1.45c, out of stock. Steel bars are firm at 1.35¢, 
Pittsburg, and some sellers quote 1 40c. There is a steady 
demand and the mills are well booked to the middle of the 
year. Sales of pipe are made at the advanced prices from 
stocks in second hands, this being a much surer source of sup- 
ply than the mills. On boiler tubes recent quotations figure 
about one-sixth above previous prices. both on iron and steel. 
There are good prospects in structural lines from bridge and 
architectural work, but present business is largely in speci- 
fications on contracts. Local wire and nail mills are crowded 
with orders, both export and domestic business being of large 
proportions. We continue the quotations of last week: To 
large buyers these are $1.85 for wire nails in car load lots; 
smooth wire. $1.70 hase; painted, $2.10; barb wire, $1.95 for 
painted and $2.35 for galvanized. 

“On MATERIAL.—Sellers are advancing prices and there is 
a comparatively active market. Some quotations are higher 
than those we give: Old iron rails are $16 to $16.50; old steel 
rails, $1 to $11.50; old car wheels, $13 to $14—all gross tons. 
We quote No. 1 railroad wrought scrap, $14 to $14.50; No. 1 
machinery scrap, $9.50 to $9.75; iron axles, $16; wrought 
turnings, $8 to $8.50; cast borings, $6.75 to $7 25; grate bars, 
$7—net tons. 
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NEW CAPITAL WILL NOT LIGHTLY ENTER. 

Referring recently to one effect of the present 
consolidation craze, with its attractive and quick 
profits to the promotors and original holders, we 
said that the unwillingness of capital to consider 
ordinary industrial investments was holding back 
projects that could not offer the advantages of 
complete control ina given line. The bearing of 
this condition upon the course of the iron market in 
the next year or two is vastly important. We are 
accustomed to say that advancing prices in any line, 
caused by steadily increasing demand which 
demonstrates at length the inadequacy of produc- 
ing capacity, will be checked in time by the inflow 
of capital into new plant. Attractive profits have 
always stimulated investments. Applying the rule 
to the present situation in the iron trade, the con- 
clusion might be drawn, that the period of remun- 
erative prices on which iron manufacturers have 
recently entered would be attended with the erec- 
tion of many new plants; and that the ensuing 
period of slackened demand, whenever it comes, 
would find an overdone industry, with resulting 
demoralization. The transition from feast to famine 
can be made so quickly in the iron trade of the 
United States that the shadow of the one seems 
not far from the presence of the other. But it is 
evident that the reaction from the boom that is now 
under full headway will not be due to the building 
of new plant. Reserve capacity that is neither 
modern in equipment nor in output, may come into 
line, here and there. Pennsylvania and Virginia 
will make the principal contributions, so far as blast 
furnaces go. As long as prices hold at to-day’s level 
such plants, where they can get an ore supply, can 
give back to their owners in a short time all that it 
will cost to refurbish them, and even’ in a brief cam- 
paign earn a fair profit. When the succeeding 
decline reaches a point at which retirement again 
becomes necessary, they can resume their places in 
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the idle column, and leave the battle to the strong, 

There is a great difference between the aftermath 
of such an expansive movement and that of a period 
of prosperity that gives stimulus to the erection of 
new plant of modern type. The present concentra. 
tion of iron and steel interests seems to guarantee 
that the next additions will be in the shape of exten- 
sions by the strong companies themselves. At the 
rate the world’s wants in iron have grown in the 
past three years the period of overproduction that 
has covered most of the present decade may be fo}. 
lowed bya considerable period in which highly 
effective plants will be operated to their fullest ex- 
tent, at good profits; while the size of the invest- 
ment required and the upheavals to which the 
industry is subject latterly, will make it more than 
ever an industry which new capital will not readily 
enter. 





Personal. 


M. M. Garland, formerly president of the Amalgamated As. 
sociation, is in Washington this week testifying before the 
Industrial Commission created some time ago by the Phillips 
bill. Itis made up of five senators, five congressmen and 
three representatives each from the manufacturers, labor 
organizations and agricultural interests. 

Andrew Carnegie is expected to return to Skibo Castle, 
Scotland, in May. A recent statement concerning Mr. Car- 
negie’s gifts shows that he has given $6,174,500 for the ‘estab. 
lishment of 24 free libraries or institutes in this country and 
Scotland, and his conditional offers now outstanding, all of 
which will be accepted, will take $2,000 coo more. The 
list of gifts shows that $5,100,000 was expended in found. 
ing the institutes and libraries at Pittsburg, Allegheny, Brad- 
dock, Homestead, Duquesne and Johnstown. ‘ 

Thomas Hobart died at East Orange, N. J., March 4, aged 
80 years. From 1852 to 1872 Mr. Hobart was associated with 
Edward Lewis in the management of the Lake Erie Iron 
Works, of Cleveland, O. 

J. R. George, chief engineer of the Joliet Works of I!inois 
Steel Co., has resigned his position to become a member of 
the engineering force of Morgan Construction Co.. Worcester, 
Mass. 

S. T. Wellman, of the Wellman-Seaver Engineering Co., 
Cleveland, starts in a few days on a trip to Europe 

W. P. Snyder, the well known iron and steel dealer, of 
Pittsburg, after an illness of several weeks, returned to his 
office 10 days ago, but since that time has become critically ill. 

L. E. Cochran, president of Andrews Bros. Co., Youngs- 
town, O., is reported very seriously ill. 

President A. J. Moxham, of the Lorain Steel Co., Daniel 
Coolidge, vice-president, P. M. Boyd, treasurer, and Max M. 
Suppes, general manager, are named as incorporators of a 
new bank at Lorain, O. 





Tue Page Woven Wire Fence Co has commenced the erec- 
tion of its plant at Monessen, Pa. 


Joun Jones, general manager of the Michigan Iron & Stee} 
Co., Muskegon, Mich, recently re-organized, has been in 
Pittsburg ordering new machinery for an addition to the plant. 
It is stated that about $200,000 is to be expended in improve- 
ments. 


Tuere has been considerable difficulty at the Allegheny 
works of the Pressed Stee! Car Co., starting from a demand 
of the company that the riveters double the amount of work 
done per day, and a number of small strikes have occurred. 
The company has just announced an increase in wages for all 
the workmen, avera:;ing something over 5 per cent, and it is 
probable that this will lead to a settlement of the difficulty, 
the day’s work for the riveters being considerably reduced 
from the company’s first demand. 








Tue latest Pittsburg venture in labor journalism is the 
Labor World, which recently sent out its first number. The 
paper shows brains and vigor, and is managed by a board 
consisting of the heads of iron and steel labor organizations. 





te ee eee 











March 9, 1899 


THE CONSOLIDATIONS. 





The National Steel Co.'s offices were established the past 

week ‘in the Marquttee Bldg., Chicago. Some detail con- 
nected with the transfer of plants required attention first 
The transfer of the Buhl Steel Co. has now been concluded. 
The two furnaces of the Sharon Iron Co. at Sharon, Pa., 
which have furnished basic iron for the Buhl open-hearth 
plant are under contract to go under the control of the Na- 
tional Steel Co. The same is true of the Semet-Solvay by- 
product coke plant of the Sharon Iron Co., Ltd. But neither 
matter has been closed up. In order to supply its puddle 
mills with iron, the Sharon Iron Co. has purchased the 
Sharon Furnace at Sharon, and will have it in operation in 
April. The Union Iron & Steel Co., Youngstown, is now 
known as the Union department of the National Steel Co., 
with W. E. Taylor as manager. The sending of large 
amounts of money to Youngstown as the resultof the Na- 
tional Steel transfers (It is understood that two-thirds was 
taken in cash, this being stipulated by the promoters), has 
étarted some discussion of a new steel works project for 
Youngstown; but there is no definite move in that direction. 
The managerial talent of the Ohio Steel Co. is well committed 
to the consolidated company. 
“The effort to bring 35 rolling mills west of Pittsburg under 
the control of a single big corporation is making headway 
slowly. Appraisals have been made and a considerable num- 
ber of options have been taken, but up to date less than half 
the plants are under option. The task is a herculean one; 
and the time it will take, and the changes in the opinion of 
moneyed men respecting iron industrials that may take place 
before it is concluded, are distinct handicaps. 

The bridge consolidation scheme, promoted by J. Gifford 
Ladd, with its $50,000,000 proposed capitalization is now an 
assured success; and again, according to report, is doomed to 
failure. Some of the insiders are very sanguine of the outcome 
The head of a large Eastern structural and construction com. 
pany is named for president of the consolidation. One of its 
features is the control of the output of structural mills, and 
it is here that difficulty is being encountered 

The capitalization of the tube works consolidation is put at 
$60,000,000, half 7 per cent cumulative preferred stock. The 
National Tube Co. will be the corporate name, being almost 
the same as that of the National Taube Works Co., which will 
represent a large part of the stock of the new company, while 
its president, E. C. Converse, will be president of the National 
Tube Co. J. Pierpont Morgan & Co. have financiered the 
consolidation, which is to take in the well known wrought 
pipe and tube companies of Ohio, Pennsylvania and New 
York and one in Delaware. Of the total annual tonnage, 
about 1,195,000 tons, it is expected that the combination will 
control 1,131,000 tons. 

The United States Cast Iron Pipe & Foundry Co. has been 
incorporated under New Jersey laws the past week, with a 
capital of $15,000,000 preferred and $15,000,000 common stock. 
In addition to the plants already secured, it is understood 
that negotiations are under way for the foundry of J. B. Clow 
& Sons, at Newcomerstown, O. The dividend on the $12,000,- 
ooo preferred stock of the company will be $840,000 a year, 
which means about $2.50 a ton against the possible product of 
the plants included. This would seem to be leeway sufficient 
to tempt capital into a thoroughly modern and well located 
competitive plant. 

—There remains to be mentioned the consolidation of the ship 
building companies around the great lakes. The plants that 
are known to be in the deal are the Globe Iron Works Co, and 
the Cleveland Ship Building Co. of Cleveland; American Steel 
Barge Co., of West Superior; Chicago Ship Building Co., of 
South Chicago, Milwaukee Dry Dock Co, of Milwaukee, and 


the Detroit Dry Dock Co., of Detroit. The property of all the 
firms was appraised by experts several weeks ago and all that 
matter is in the hands of the committee having charge of the 
consolidation. The capital stock of the company has not 
been definitely decided upon, but it will not be far from §$15,- 
000,000. The appraisals and-the capitalizatian have been 
made on a particularly conservative basis, and practically all 
the stock will be taken up by the stockholders of the con- 
stituent companies. Unlike most of the consolidation deals, 
this is initiated and handled by owners and not by outside 
promoters. Underwriters will be a superfluity. A meeting 
held in Cleveland the past week brought plans well along and 
their consummation is expected soon. 
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STRIKE NOTICE ON MARQUETTE RANGE. 





The mine workers’ union at Ishpeming, Mich., which has 
had a precarious existence since the strike of 1895, on the 
Marquette range, that ended so disastrously for the miners has 
reappeared as a disturbing element. Its secretary, Matt 
Wasley, who has had a salary from such of the miners in 
that district as were willing to follow his lead, sent the follow- 
ing notice to the Cleveland-Cliffs, Lake Angeline and Lake 
Superior companies, of Ishpeming, within the past tew days: 

On the 6th day of February, 1899. a request was sent you 
to the effect that a 15 per cent advance was not only desira- 
ble but expected. As yet no answer has been received, but 
a disgraceful subterfuge has been offered. At a meeting of 
the mine workers held on the 4th inst., it was carried unani- 
mously that unless an answer affirming the 15 per cent raise 
from the old schedule be given out officially by you before 
the oth inst., we cease to labor until such request is granted. 

As we have noted already, an advance of ‘10 cents a day— 
and in the case of common laborers 15 cents—was granted 
surface men and other company account workmen ‘in the Ish- 
peming district, this going into effect March 1. Surface 
laborers who received $1.35 a day in December, are now paid 
$1.50. Engine house men who received $1.80 and $1.85, now 
receive $1.90 and $195. Underground company men also 
received the 1o cents a day advance. The wages of contract 
miners, which were already higher in the Ishpeming district 
than on other ranges, as ascertained bya careful collection 
of wage statistics, were regarded to be quite as high as the 
situation warrants. The December pay rolls of Ishpeming 
mines show that contract miners received an average of 
$2.08 aday. Ata representative property on the Menminee 
range this average was found to be $1.95; at an important 
group of mines on the Gogebic range, $2, and on the Ver- 
milion range, $1.88. The mining companies on the Marquette 
range have felt, in view of the small advance made in the price 
of ore this year, and the high rate of wages now ruling, the ad- 
vances of March 1 fully measured up to what the conditions 
warrant The ore prices of 1899 are a matter of record, and 
ore buyers have found out, if the leaders of the Ishpeming 
union do not know, that the entire product for 1899, with 
insignificant exceptions, was sold at the low opening prices; 
so that the ore producers have not participated at all in the 
benefits of the advance which has kept the iron trade on the 
qui vive in the past few months. The tone of the demand 
just submitted at [shpeming is not that of the representative 

intelligeat labor for which this district is noted. As in 1895 
th: men have evidently been led away by irresponsible agita - 
tors, who have jumped at the conclusion, just as they did in 
1895, that because pig iron and steel and finished material. 
are advanciag, the iron ore industry is reapiag corresponding 
profits. As has been said repeatedly in these columns in the 
past few weeks the iron ore men are alone in failing to par- 
ticipate in the splendid prosperity now coming to the iron 
trade. It was a mistake,easily seen to-day, but not foreseen 
by the wisest heads in the trade; but it is done and cannot 
be undone. Distinct advances have been made in Lake Su- 
perior mining labor since last year, but the mining companies 
cannot share with labor that which they do not get. It 
would be a pity if the disastrous struggle of 1895 were re- 
peated for the sake of finding out what the men have every 
facility for finding out in advance, if they will but investigate. 





Tue annual dinner of the Cleveland Chemical Society was 
held at the Hollenden Hotel, Monday evening, March 6. S. T. 
Wellman made the address of the evening on ‘‘Tnirty Years’ 
Progress in Steel Making.”’ 


Tue Cary group of iron minesof the Gogebic range, 
operate | under lease by the Odanah Iron Co, are about to be 
started up again. Pumping and bailing are under way and 
it is expected that mining will be resumed some time in April, 
The property was closed down in May, 1897, and since that 
time the ore sold has come from the Lake Erie docks and 
from stock piles at the mines. 5S. S. Curry is president of the 
Odanah Iron Co. and H. S. Haselton, secretary. The selling 
agents are Pickands, Mather & Co., of Cleveland. 


*Tue next meeting of the Western Foundrymen’s Associa- 
tion will be held at the Great Northern Hotel, Chicago, Wed- 
nesday, March 15, at 7:30 p. m. 
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TESTING MACHINES.* 





BY F. A, RIEHLE. 

It is a strange coincidence that our first paper upon the 
subject of ‘‘ Testing Machines’ should be read before the 
Foundrymen’s Association of Philadelphia, and that the first 
testing machine our firm was called upon to design and con- 
struct was fora Philadelphia iron foundry. The party referred 
to was at that time one of the most prominent in this locality, 
and the member of the firm who called to consult about it and 
finally ordered the first tester is still living. I mention this 
fact because most of the firms with which we had dealings, 
nearly 33 years ago, have passed away —that is to say, the 
partners of the firms, and especially the senior members. 
The name of the gentleman above mentioned is Mr. Samuel 
Fulton, of the firm of S. Fulton & Co., who had an extensive 
pipe works at Conshohocken, near Philadelphia. 

The necessity for a machine was urgent, and it was of the 
greatest importance that we should have it constructed as 
rapidly as possible in order to make an immediate investiga- 
tion as to the strength of the iron used in the pipe they had 
constructed for a contract. We never learned as to the qual- 
ity of the iron tested but understood that it was satisfac- 
torily demonstrated that the quality of the iron was up to the 
specifications, and are under the impression that the infor- 
mation thus gained settled a pending lawsuit and that it was 
in favor of our Conshohocken friends. 

The matter of physical testing of materials, while it may 
be considered a hackneyed subject to many, is, we believe, 
just in its infancy, and we are convinced that the time will 
come, and in fact is near at hand, when every up-to-date 
manufacturing plant will be considered to be ill-equipped 
without a testing department. In fact, some parties have 
stated that they consider their testing machine the most im- 
portant tool in their works and, to quote from their letters, 
they say: ‘‘ We could not run our establishment without it." 
While very important results are being obtained by the test- 
ing of materials in the form of test specimens, the most valu- 
able and far-reaching results will be obtained by testing all 
forms of machinery, or sections of machinery, and structural 
forms in their full, usable size, as far as it is possible. and by 
an occasional test of such forms to destruction. The desire 
for a test of this nature is manifested when a tes: is made of 
a bridge after it is placed in position, by loading it witha 
very, very great weight. This has been, and can be, done 
by placing upon it as many of the heaviest type locomotives 
as it will hold; this test goes to check up or prove the result 
obtained by theory and by testing the component parts of the 
bridge upon a testing machine. Frequently parties prove the 
strength of a small structural member by piling railroad iron 
or pig iron upon it up to the full strain to which it will ever be 
subjected in actual practice. This is a very satisfactory and 
correct way of testing, and in the absence of a large enough 
testing machine to take in these small structures (we of course 
do not refer to a large bridge) is the only proper test that can 
be obtained. 

At the present time chain manufacturers are required to 
make tests of the chain after it is finished and ready for use, 
and one section of chain in every certain number (say every 
10 or 20 sections) is broken. Spring makers also test their 
springs under the same conditions as they are used in actual 
practice. Building material, small structural pieces such as 
brake beams, car bolsters, etc., can be tested with beneficial 
results in the sizes used; also timber and similar material. 
The benefit of testing materials to destruction and in full sizes 
is being more appreciated daily, and the most important 
results have been attained, and especially in regard to tests 
of timber. As far as we know, the testing of timbers has 
been more exhausted than that of any other substance. The 
United States Government has accorded a great deal of atten- 
tion to this matter, and furnished extensive and elaborate 
reports based upon the results of these experiments. Exten- 
sive and valuable researches have been made by the United 
States Government of iron, steel, and alloys at the Watertown 
Arsenal by carefully prepared test specimens; but these tests 
are not as important to iron and steel manufacturers and 
usery as if the material was tested in full sizes. It is an 1m 
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portant fact, and should not be overlooked, that tensile tests 
of small specimens run up higher than tensile tests of the same 
material in larger sections. 

Some time ago a very large contract was made for furnish. 
ing steel bridge members in large diameter—we think in five 
inches diameter, perhaps more The contract was based 
upon the result of experiments and tests made on the same 
quality of material in the form of test specimens one inch or 
one-half inch area. The result was that the strength of the 
large members did not come up to the specifications and the 
material was rejected, and the consequence was it ruined the 
company. Any one cau constitute himself a testing machine 
by breaking a piece of thread or cord, thereby making a 
tensile test; or, he can break or bend a piece of wood or thin 
piece of steel upon.ghis knee, making a transverse test. A 
person makes a compression test when he steps upon a floor 
or frail piece of mechanism. The comparative strength of 
two, three or more specimens can be very readily perceived, 
but the test 1s limited to the strength or weight of the individ. 
ual. This method of testing, or some crude device, will af- 
swer for some people, and has served for everybody—before 
the introduction of testing machines. Every one wants to pro- 
cure the strongest material obtainable, provided the price and 
other requisites, such as appearance, bulk, etc., are suitable, 
Then arises the question, not as to whether one specimen is 
stronger than another, but precisely how muchstronger. Fre- 
quently parties have found upon investigation that they are 
using too much material for their purposes or necessities; 
then comes the matter of economizing or reducing the size or 
quantity of the article sufficiently to meet their ends. 

The pipe manufacturers were among the first people to 
purchase and use testing machines. Four or five firms pro- 
cured them in quick succession; among others, R. D. Wood 
& Co. for their Florence Works, Warren Foundry, and sev- 
eral others. Soon after a law was passed in Congress that all 
iron and steel used in the construction of boilers for the 
United States Government should be tested for tensile 
strength. It required that coupons should be cut from boiler 
plate and each coupon tested for its tensile strength. The 
United States was then divided into ten districts. It may 
have been divided into more; but an order was given for 10 
testing machines for 10 districts; probably the other districts 
were not important enough to require a testing machine for 
this purpose. At the present time we think there are 14 or 15 
districts in the United States, and are under the impression 
that each district has a testing machine for this special pur- 
pose. At this time (we refer to the time when the Govern- 
ment supplied itself with the first testing machines), the 
testing of iron, metals and alloys received greater attention, 
and the action of the United States Government led to the 
use and purchase of testing machines by all the prominent 
boiler plate makers, and subsequently by rolling mills, steel 
and iron works. Shortly after this period testing machines 
were introduced into colleges and universities in the depart- 
ments of mechanical engineering. Simultaneously with this 
wider use of machines, railroad companies took up the matter 
of physical testing of materials, and physical testing labora- 
tories on varying scales were established by the leading rail- 
road companies throughout the United States. The Pennsyl- 
vania Railroad was among the first to avail itself of the ad- 
vantages of this new device and procured a couple of Riehle 
testing machines over 20 years ago. We believe they are in 
active use at the present time, and have been continuously 
since the time of their installment. 

To trace the use of machines still further, we might add 
that the pig iron manufacturers began to appreciate the value 
of testing their iron before placing it in the hands of the pub- 
lic, and they too invested in testing machines. The manu- 
facturers of charcoal iron invested first, and subsequently the 
manufacturers of anthracite iron. Since this time the large 
machine shops and progressive manufacturers of every kind 
of material have been making physical tests of the articles en- 
tering into the production of their finished goods. And then 
more recently still, all manufacturers who can possibly 
arrange it are testing the actual finished product in the full 
size and form in which it is used in practice. 

It is impossible to give you an adequate idea either of the 
variety of testing or a list of the various articles to which 
tests are, and can be, applied. As to the articles, the prin- 
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cipal tests are of iron, steel_and alloys; then building mate- 
rial, such as wood, bricks, stone, asphalts, cement, etc.; then 
wire, chain, wire and hemp rope, cloth, canvas, leather and 
canvas belting, leather, oils (for their lubricating qualities), 
hose (for its resistance to bursting), brake beams, car bolsters, 
car springs, parts of bicycles, wheels, etc. 

Some of the tests on these articles are by tension, transverse 
and compression strains; torsion or twisting strains; abrasion, 
indenting, shearing, bursting; and we might include a drop 
test of brittle substances, such as crockery ware, glassware, 
etc., which test 1s introduced by the United States Government 
in 1ts Quartermaster’s Department. 

The extensive use of wire for telegraphs, telephones, mu- 
sical instruments, etc., has led to the construction of testing 
machines built especially for testing this substance. Wires 
are made of alloys (many of them), and manufacturers desire 
to test the quality of different mixtures and temper of the 
wires by pulling, bending, twisting and breaking; also 
breaking by the greatest number of bendings, just as one 
would break off a small piece of wire with the fingers, and 
they come with all their various and difficult problems to the 
testing machine manufacturer to devise some special appliance 
to satisfy their every want. One piano maker Wished to 
procure a wire of a certain mixture, size and temper, such 
that a given strain applied to it would produce a certain tone, 
say key of A or B, andsoon. This required fine calcula 
tions and great skill on the part of the manufacturer and 
finisher of the steel. We merely mention this incident to 
show how testing and results go hand in hand. 

The first machine constructed at our works was a very 
crude affair compared with the style of t sting machines 
made since. It consisted of a compound parallel crane beam 
suspended in a wooden frame about eight teet high, and from 
a stirrup connected with an old-fashioned Shaw & Justice 
hydraulic jack. Below the Crane beam were suspended tools 
for gripping the end of the tensile test specimen. Secured to 
the lower part of the trame were the tools tor gripping the 
other end ot the tensile test specimen. On a wooden projec- 
tion rested a hand power hydraulic pump. From this pump 
was adjusted a tube carrying the fluia trom the pump below 
to the cylinder of the jack. As the pump was operated the 
plunger of the jack, the stirrup and the crane beam were 
raised, and the test specimen being secured in the grip holders 
was strained and the strain weighed by weights placed on a 
bale or weight-dish suspended trom the end of the crane 
beam. While plain and true, it was still an accurate and 
reliable testing machine, but exceedingly awkward. 

The next style of testing machine was one of 150,000 lbs. 
This machine was as crude as the one just described The 
crane beam, plunger, jack, and hand pump were the same as 
used in the first machine; but instead of the test specimen 
being pulled direct away from the crane beam, the latter was 
connected with the lever which increased the capacity of the 
crane beam five times. From this increasing lever the tensile 
tools were suspended and the specimen secured thereto, 
Both these machines, or machines precisely similar, and made 
by us, have been in constant use ever since they were made. 
We made several of eachform, One of the first boiler plate 
makers to buy one of these large machines was Messrs. Gay- 
lord & Co., Portsmouth, O. Since these first crude machines 
Were constructed many improvements have been made in 
every direction. The first machines, as you were informed, 
were made with wooden frames. They were afterwards 
made with iron frames. The first call for iron trame ma- 
chines was from the Government, which ordered 10 iron frame 
machines for the Department of Supervising Inspectors of 
Steam Vessels. Then, as the requirements of the public de- 
manded, machines were made in larger capacity and fora 
greater range of usefulness. Afterwards, parties required 
that machines should be arranged to work automatically; 
that is to Say, as the strain increased, by means of the strain- 
ing mechanism, the poise on the beam, instead of being moved 
by the hand, was advanced by an automatic appliance. The 
poise moved out until the weight on the beam exceeded the 
Strain on the test specimen, when the beam dropped and the 
motion of the poise ceased until the strain again increased. 
By an adjustment, the poise can be made tu move quicker or 
Slower, so the beam willact more in harmony with ihe qual- 
ity and nature of the test specimen. If the Lest,specimen is 
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brittle, the poise must advance quickly, or ‘else the specimen 
will break before the poise reaches the breaking strain on the 
beam. Onthe other hand, if the test specimen is tough or 
ductile, the beam must advance much slower than the strain- 
ing mechanism. The skill and experience of the operator 
will soon determine the proper speed of the automatic adjust- 
ment. 

You might be interested in some incidents that occur in 
connection with a testing laboratory. The experience is cer- 
tainly a varied one, and you would be surprised to hear a list 
of the articies and materials that come to hand for testing. 
It would be impossible to give you a list, but we might men- 
uuon some. Some one brings a smal! article, so small that it 
is impossible to hold it in the grips; uthers, tuo large pieces, 
that it would be impossible to test as they desire. We have 
made tests of cold pressed bolts, and hot pressed bolts, tor 
their shearing qualities. One party brings an ordinary nail 
and a patented nail, and wants to prove, by way of experi- 
ment, for a patentee or publication, which pail requires the 
most pressure to make it pass into a piece of wood, and wants 
another test to see which style of nail takes the strongest 
hold on the wood, and then to compare the appearance of the 
fibres of the wood which the nails have displaced. People 
bring a piece of pig iron for tensile test—even a brick for 
tensile test. These we inform them have to be properly 
shaped to make a suitable test. Another party wants to learn 
the strain, by pressing, that the hub of a wheel will stand, by 
the pressure of a spoke into the hub; namely, an ordinary 
hub as compared with a patented hub and spose. The first 
bicycle wheel, now in common use, was tested at our labora- 
tory, and the results surprised both the maker and the paten- 
tee. Frequently very suspicious pieces of metal come to us 
to be tested and the parties require that an affidavit of the 
test be made by the engineer. This savors of the unpleasant 
suspiciun that we may be called upon to give some Léstumony 
inacourt. Weeven had a piece of rope sent us to be tested, 
and while the matter was never piainly mentioned, from 
whiat we gathered it gave color to the impression that it was 
tested for the purpose of seeing if it was strong enough to 
hang a man, with success—not to the man, but to the munici- 
pal authorities. 

Some time ago, one of the senior partners of an iron con- 
cern still in existence came to see us and, evidently in a dis- 
turbed state of mind, inquired whether we kept a record of 
the tests we made from time to time. ‘Ihe reply being in the 
affirmative, he requested a duplicate report of a test made on 
a certain date be yiven him, as he had lost the original. Dur- 
ing the time the search was being made tor the report asked 
for, it was very evident that this same gentleman was in- 
tensely exercised im his mind. In a short time he was 
informed that the report of the test was found and he was 
handed a duplicate copy. Upon receiving the copy he said: 
‘This report is worth $6,000 to me, as it settles a dispute 
in our favor in which the matter of the strength of the mate- 
rial tested was brought up, and I| see that the report is as I 
recollected and informed the other parties. but nothingcould 
be done or settled until this report was reproduced.”’ 

One ot the smallest machines we ever made was on an order 
of a gentleman who came to see us, who asked for a tensile 
testing machine so small that it would break specimens of 
iron or steel about the size of tae lead in an ordinary wooden 
lead pencil. ‘This gentleman was Dr. P. H. Dudley. As you 
no doubt ail know, this gentieman is a railroad company’s 
doctor, and is called upon to solve every mechanical problem 
that can be conceived of arising in the operating of a railroad 
company outside of the bookkeeping and accounting depart- 
ments. You have all heard of his car in which he and his 
wife lived and made their permanent home, if a home that is 
never permanent can be socalled. Dr. Dudley was taking 
cores out of the web and flange of steel and iron rails and 
testing these diminutive specimens for their tensile strength ; 
making comparative tests and drawing his inferences and 
results therefrom, and reportiag to his clients the results. 
We carried this diminutive testing machine under our arm 
down to Washington st. whart to the home-car, and as far as 
we know it 1s in active use up to the present time. 


AT a meeting of the Western Soil Pipe Association, held at 
Milwaukee, March 3, it was resolved to advance the price of 
iron pipe 5 per cent. 
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A SURPRISING CONDITION IN TIN PLATE. 





A wholly unexpected state of affairs has developed within 
the past few days in the tin plate market, the fact being that 
the bidding of consumers has run the price of tin plate fully 
25 cents a box above the latest regular quotation made by the 
American Tin Plate Co. Until about a week ago, when all 
regular quotations were stopped, the company’s price has 
been $3.50 for 100-lb. cokes at mill, but owing to the rush of 
orders and the difficulty of taking care of the business accumu- 
lated in view of the scarcity and high price of raw materials, the 
company quit quoting for a period. A small quantity of tin 
plate was available in second hands, and the demand has 
forced the price up notch by notch until the market may fairly 
be called $3.75. There have been transactions of smal} 
volume, and in cases where offers have been made to the tin 
plate company for special lots which were in stock or which 
could be readily produced, they were accepted, but the com- 
pany is practically bare of stocks of all sorts at all of the 
mills. It was at first felt im some quarters that there was 
cause for complaint at the advances made since the first of the 
year by the new company. but the present state of affairs, 
with what may be called an open market, is a proof that the 
demand for tin plate isin line with the rush to secure ma- 


terial, at any price, in other iron and steel lines. An interest. 


ing feature of the situation is the fact that the foreign market 
has also been advancing, and it is not now possible to import 
coke plates within 50 to 75 cents of the price prevalent three 
months ago—a very unusual rise in a market which has for 
some time past been very steady, with fluctuations which 
were frequent, but of small scope. 





The Cincinnati !tron Market. 
March 7 


The past week has been another one oi great activity in the 
market as far as Southern iron is concerned. Sales of No. 2 
foundry have been made at $10.85 and of No.1 soft at $11, 
while it is currently reported that $12 is being asked by one 
company for No. 2 toundry. Very large sales have been 
made for delivery during the last six months of the year. 
There is a steady demand for quotations for this extended 
shipment. Of course it is out of the question to sell iron for 
prompt delivery, for all the iron that the furnaces can make 
for the next six months has already been sold. Buyer and 
seller apparently are all at sea. Evidently neither has yet 
lost confidence in the situation, for the buyers are taking iron 
as fast as the sellers offerit. The pace the market is 
going, is so fast that it would seem there must be a stop soon, 
although there is no sign of cessation at the present writing. 
The Southern furnaces are exceedingly careful about making 
any prices on any grade, being so heavily over-sold, and are 
continuing a very conservative policy as to prices. Northern 
irons have been taken up to such an extent that many of the 
furnaces are unwilling to accept any more orders for any 
grades. We quote for cash f. o. b. Cincinnati: Southern coke, 
No. 1 foundry, $13.50 to $13.75; No. 2, $13.25 to $13.50; No. 3, 
$12.50 to $12.75; No. 4 and gray forge, $12 00 to $12 25; mot- 
tled, $12.00 to $12.25; No. 1, soft, $13.50 to $13.75; No. 2, soft, 
$13 25 to $13.50; Lake Superior coke, No. 1, $13.00 to $13.25; 
Lake Superior coke, No. 2, $12.75 to $13; Hanging Rock 
charcoal, No. 1, $16 to $17; Jackson Co. silvery, No. 1, $13 85 
to $14.00; Standard Georgia car wheel, $15.25 to $15.75; Hinkle 
Lake Superior charcoal, $15.00 to $15.50. 





No Increase in Tin Plate Tonnage Wages. 


It has been decided for the present that under the sliding 
scale in force there can be no increase in the tonnage wages 
paid by the American Tin Plate Co. The wages are based on 
the relative price of tin plate and steel billets, and it was ex- 
pected that the advances in tin plate would bring an advance 
to the workers under this arrangement, but an investigation 
has shown that the price of billets has advanced very much, 
thus preventing an advance in wages, although it is true that 
a considerable part of the advance in tin plate has been due 
also to the heavy advances in pig tin, of which the scale does 
not take any account. The company has, however, made a 
voluntary advance to all workmen not governed by the scale, 
including day labor and all, the advances ranging from 5 to 10 
percent. This affects the plants of the company all over the 
country. 
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SALE OF SHOENBERGER STEEL Co. 





{t has already been noted in these columns that negotiations 
were being conducted by the American Steel & Wire Co. look. 
ing toward the acquisition of at least the rod mill of the 
Shoenberger Steel Co., now being built. It can be stated on 
the best authority that this week negotiations have been con- 
cluded, with the exception of one or two minor details, about 
which there is no question, by which the American Steel & 
Wire Co. will acquire by purchase the entire property of the 
Shoenberger Steel Co., including the ore and coke interests, 
blast furnaces, open-hearth and Bessemer steel mills, and the 
finishing mills, including the rod mill under construction. 
The price paid cannot be learned, but in view of the intrinsic 
value of the property, and its desirability to the purchaser, 
it may be concluded that a very good price is being paid. 

The Shoenberger concern is one of the oldest of the iron 
and steel firms in the Pittsburg district, the first blast furnaces 
having been erected in 1865. For some time a large part of 
its product was cut nails and horse shoes, made from puddied 
iron; but of late additions have been constantly made and the 
product much diversified. The company has coke works in 
the Connellsville region, and for a time had an interest in the 
Sellers Ore Co., owning a mine on the Mesabi range, but this 
was sold last year. There are two blast furnaces, producing 
gtay forge, Bessemer, and basic pig iron, for the company's 
own consumption. Their capacity is about 150,000 tons a year, 
The steel making capacity consists of two 6-ton Bessemer con- 
verters, a 12-ton acid open-hearth steel furnace, and two 35- 
ton basic open-hearth steel furnaces. The finishing mills in- 
clude a large plate mill, 34x127 inches, trains for rolling bar 
steel, skelp steel, etc., and a rod mill now being built, the 
foundations for which are about completed. The annual ca- 
pacity is rated at 100,000 tons of open-hearth steel ingots, 
175,000 tons of Bessemer steel ingots, and 00,000 tonsof rolled 
products. 





British tron and Steel Prices. 


In view of the rapid advances in all iron and steel prices in 
the past few weeks and the contraction of the export trade 
likely to result, prices of material on the other side are of 
more than ordinary interest. From English exchanges we 
take the following quotations of Feb. 23, with corresponding 
prices in the preceding week and the preceding year: 





i 
| Feb. 23. | Feb 16, Feb 2, 


1°99 1899. 1898. 
| 
PIG-IRON— ; oe s. d s. d. 
No ws, Middlesbrough... non @ ¢é 48 40 9 
nh, 4... eh D. ceccnnpiannescnnancdl 47 10 47 40 7 
Scotch warrants, Glasgow...... jttt—~=—_: . ee sa 6 45 0% 
Hematite warrants, West | eee ane 59 6 60 I 49 2 
Cold blast (foundry), South Staffs | 109 0 100 0 97 6 
Welsh hematite, Cardiff... eon ee 62 © 51 0 
MANUFACTURED IRON & STEEL— Ce @1 44. &2ieae 
Marked bars, south Staffordshire = 18 @e@0 8 @o|7 we 
Common bars 6 1§ 0 6 1§ 0,6 0 0 
Steel rails, a 1 Be ssinlein anata 14 1§ © 4 1§ @©/|4 0 © 
West Coast.. | @ 32 6,4 2 61/4 @0 
: Cardiff... 1418 ©1'4 1§ 014 0 © 
Steel angles eng.) , Middlesbrough... 6 17 6.6 17 6)§ WO 
Gla-gow....... 7 o 0 7 o@o|5§ WO 
Steel plates (ship), ee 7 26\7 3 615 we 
Glasgow.. name te . 21S. 2 eee 
s. , » his d 
Tinplates, Bessemer I.C.cokes,South Wales 1 ¢ ww 9 9 


Ir is rumored about Pittsburg that the leading interest is in 
the market for a lot of 80,000 tons of pig iron. As this inter- 
est recently made an important trade with a steel mill, east of 
Pittsburg, whereby it gave pig iron in exchange for melting 
scrap for the open-hearth department, the report is dis- 
credited, at least as to the large tonnage of pig iron reported 
to be desired. 





AN arrangement has been made by the American Tin Plate 
Co. whereby it secures the right to use the apparatus for 
charging annealing furnaces designed and patented by F. I. 
Freeman, of the Totten & Hogg Iron & Steel Foundry Co., 
Pittsburg. The use of the apparatus for annealing, 12 
sheet mills and in outside tin plate mills now erected, is not 
affected by the contract which has been made. The device 
is already in operation in several of the mills of the American 
Tin Plate Co. 





<r 
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WAGE ADVANCES IN THE IRON TRADE. 





Moorhead Bros. & Co., of Pittsburg, announced an advance 
of 5 percent in wages at the Sharpsburg plant. The pud- 
dling rate is thus brought to $4.20. 

The Schoen plant of the Pressed Steel Car Co. has an- 
nounced advances in wages ranging from 5 to ro per cent. 

At Birmingham, Ala., the Sloss Iron & Steel Co. and the Ten- 
nessee Coal, Iron & Railroad Co. have advanced the wages of 
their coal miners 2% cents per ton, or from 40 to 42% cents. 

Vice-president Warner Arms, of the American Tin Plate 
Co., has sent out from Chicago a notice of an increase of 5 to 
ro per cent in the wages of all workmen in the company’s 
plants whose wages are not fixed by the Amalgamated As- 
sociation scale. All labor receiving less than $1.50 a day will 
be advanced ro per. cent. 

Pennsylvania Bolt & Nut Works, Lebanon, Pa., announce 
a 10 per cent increase in puddling and rolling departments, 
effective April 1. 

Employes of Swede Furnaces, Swedeland, Montgomery 
county, Pa., have received an advance of ro cents a day. 

The Federal Steel Co. sent out notices last week of an ad- 
vance in wages at the Illinois and Wisconsin plants of 8 per 
cent, to take effect March 1. The advance effects about 15,000 
workmen and makes a difference in the pay rolls of about 
$250,000. President Buffington, of the Illinois Steel Co., said 
the advance was warranted by the general prosperity in the 
iron trade. 

The Bethlehem Iron Co., Bethlehem, Pa., has announced an 
increase in wages of to per cent, affecting common laborers. 

The Ohio Iron Co., Zanesville, O., has made an increase 
of 10 per cent in wages, taking effect April1. lt applies to 
about 200 men. 

The Aschman Steel Casting Co., Sharon, Pa., has ad. 
vanced the wages of employes earning from $1.25 to $2.00 a 
day 10 per cent. 

At Milwaukee the employes of the Rundle-Spence Mfg. Co., 
manufacturers of soil pipe, have been given an advance of 5 
per cent. 

At Wheeling, W. Va., a conference of the employes and 
management of the Riverside Iron Works considered the 
request of the employes for an increase of 10 per cent in 
wages and it was granted. The new scale, which will go into 
effect on March 12, affects only the steel workers. The ques- 
tion of an increase for pipe mill workers is pending. 

Notices have been posted at the Kimberly mill at Green- 
ville, Pa., of an advance of 10 per cent in the wages of all 
employes not under the Amalgamated scale. Twenty pud- 
dling furnaces are in operation. 

The Baker Chain & Wagon Manufacturing Co., of Alle- 
gheny, bas made a voluntary advance of wages in all depart- 
ments. The men receiving $2 25 per day and less have been 
advanced to per cent, and those receiving $2.50 and over 5 
percent. It benefits 300 men. 

The Maryland Steel Co., of Sparrows Point, Md., has an- 
nounced a 10 per cent increase in the wages of all employes. 


Tue partnership formed March 1, 1894, for the term of five 
years, between Edgar T. Ward, George Nash, and John 
Ward, trading as Ward & Nash, has been dissolved. On Jan. 
17, 1899, Edgar T. Ward and John Ward sold to George Nash 
all their interest in the store stock, and business carried on by 
Ward & Nash at 35-37 South Canal St., Chicago, Ill., and have 
purchased all George Nash’s interest in the store, stock and 
business, carried on at 23-25 Purchase St., Boston. A new 
firm has been formed, consisting of Edgar T. Ward, and his 
sons John Ward and Edgar Ward, who will continue the 
business in Boston under the style of Edgar T. Ward & Sons. 
In addition to the Dannemora tool and self-hardening steel, 
special spring wire, springs and polished shafting, the firm 
makes a specialty of sand blast machinery, controlling the 
sale of the Tilghman apparatus covered by the Tilghman and 
Mathewson patents. 


THe Magnetite Foundry Co., St. Louis, Mo., has con. 
tracted for a foundry 80 x 200 feet,'to be built on modern lines. 
The building will be of brick, and the Pittsburg Bridge Co. 
has the contract for So-foot span iron Fink trusses. Pneu- 
matic hoists will be a feature of the shop equipment. 
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A Modern Sheet Bar Mill. 





The continuous mill for rolling billets and sheet and tin 
plate bars at the National Steel Co.'s Shenago Valley Works, 
New Castle, Pa., until recently owned by the Shenango Val- 
ley Steel Co., is the most recently built of this class of mills, 
and is of a design entirely unique in this country. The more 
usual type of bar mill embodies a number of stands of three- 
high rolls, or with additional two-high mills. The nearest 
approach to the New Castle bar mill is a continuous sheet bar 
mill in which there are groups of two high rolls, each group 
containing three pairs of rolls, which are close together, and 
through which the piece passes as a unit, the successive re- 
ductions in the three stands being necessarily carefully ar- 
ranged with relation to the speed of the rolls. In the New 
Castle plant the stands of two-high rolls are arranged at a 
considerable distance apart, so that the piece is customarily 
in but one pass atatime. The simplicity and trustworthi- 
ness of such an arrangement is at once apparent, and even 
when the experiment was untried, the only objection that 
could be urged to it was that on account of the length of the 
mill and the amount of time involved, the piece might be too 
cold at the last pass. The mill has now been in operation for 
several months, and it has been proved that this objection 
was wholly unfounded, the bars finishing at a good heat, 
although at several points a good volume of water is 
forced against the bar in transit in order to rid it wholly of 
scale, 

The Shenango Valley Steel Co. built its original steel plant 
in 1892, there being two 8-gross ton Bessemer converters. The 
annual capacity is rated at 400,000 gross tons of ingots. 
Soon after construction was begun on the new continuous 
billet and sheet bar mill, the erection of a 30-mill tin plate 
plant was started, to consume a portion of the bar output. 
When just about completed, the tin plate plant was sold to 
the American Tin Plate Co. and the remainder of the prop- 
erty, including the steel making department, the 36-inch bloom- 
ing mill, and the continuous billet and sheet bar mill, passed, 
on Feb. 25, into the control of the National Steel Co. The 
New Castle Wire Nail Works, including rod mill, wire mill 
and wire nail works, were under the ownership of the She- 
nango Valley Steel Co. for a time, through the consolidation 
with the company of the New Castle Wire Nail Co.; but these 
were sold recently to the American Steel and Wire Co. 

The accompanying ground planof the continuous mill 
shows the general arrangement very clearly, and it will be 
noted at once that the amount of ground covered is some- 
thing unusual. It may be stated further that if any change 
were desirable, it would be in the direction of occupying more 
space rather than less. 

The ingots are cast 17x19 inches, and about 72 inches long. 
They are bloomed down on a 36-inch two-high blooming mill, 
driven by a pair of 42x60 reversing engines. The blooms 
weigh a trifle over two tons, being about 33 feet long, and 
4x11% inches in cross section. This size permits the section 
which is to become a 4xq billet to be rolled on edge, while the 
sections which are to become 12-inch sheet bars are rolled 
flat, being spread %-inch. This width of bar is very satis- 
factory for sheet and tin plate rolling, but the tendency is 
toward even wider bars, and the Shenango mill is so arranged 
that much wider bars can be rolled whenever the demand for 
them develops, anda width as great as 20 inches is not unlikely 
to be reached, when the conditions call for it. 

The continuous mill consists of 12 trains of rolls, each of 
the first 11 trains containing two stands of rolls, the last train 
being a bull head for the sheet bars only. ‘There are, there- 
fore, 11 stands of rolls for the billets, and 11 stands and a bull 
head for the sheet bars. The bloom is sheared into a num- 
ber of pieces, the number and size being determined by the 
weight of sheet bar in the order. Inthe case of the heavier 
bars, each section is to make a single bar 90 or 120 feet long, 
and the length of the slab is determined on this basis, what 
is left being run into a billet. A rather heavy sheet bar 
would require that the bloom be sheared into four pieces, each 
of the first three being the weight of a go-foot finished sheet 
bar, allowing for waste, and the fourth piece being what is 
left over, and being probably a trifle longer than any of the 
other three. Each of the first three pieces is passed through 
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the first series of rolls, making a g0-foot sheet 
bar, while the fourth piece passes through the 
billet rolls, making a 4xq billet. The three sheet 
bar sections would follow each other in close 
succession. For the lighter weights of sheet 
bars, instead of shearing the bloom into rather 
short sections, the length is made double what it 
otherwise would be, and after passage through 
the first six passes, the bar is cut in half at shear 
E, the two pieces then passing side by side, one 
somewhat in advance of the other, through the 
remaining six stands of rolls, each of which has 
a double pass. This method of working is neces. 
sary only on the lightest weights of bars. An 
important feature of this peculiar type of mill is 
the fact that, on account of the practical inde. 
pendence of each stand of rolls from all the 
others, very heavy drafts are possible, so that the 
work of reduction is accomplished with an un- 
usually small number of passes. With the heavier 
sections of bars, in fact, the whole 11 stands of 
reducing rolls are not used, one, two, three or 
four being spread so that no reduction is made 
by them. 

On the billet side there are 11 stands of rolls. 
Each stand is turned with three grooves. One 
line of grooves is used until it is worn out, then 
the next line, and then the third, so that turning 
is required only at rare intervals. Between the 
fifth and sixth stands of rolls the billets are 
turned and given a flat pass in the sixth stand, 
after which they are turned and rolled on edge 
as before. The billets as they emerge from the 
last pass continue their motion in a straight line 
to the billet shear L, where they are sheared. 

At intervals on the sheet bar side are arrange- 
ments for spraying water on the bar during its 
passage. The number of these arrangements in 
action is determined by the weight of the bar, 
and whatever scale there may be on the bar is 
wholly removed. The bars emerging from the 
bull head pass to the cooling bed R and are 
gradually transferred to the opposite side, where 
an accumulation of 12 bars are sheared at a time 
to the desired length, ready for rolling into sheets 
or tin plate. The distances between the success- 
ive stands of rolls are as follows: 


From first tosecond,..... 34 feet. 
From second to third, 34 feet. 
From third to fourth,. . . . 25 feet 4 inches, 
From fourth to fifth,. . . . 34 feet. 
From fifth to sixth, . . 34 feet. 
From sixth to seventh, . 42 feet. 
From seventh to eighth, . 35 feet. 
From eighth to ninth, . 35 feet. 


. 37 feet 4 inches. 
. 41 feet 8 inches. 
. 54 feet. 


From ninth to roth, 
From roth to 11th, 
From 11th to 12th, 


re : . . 406 feet 4 inches. 

This gives a total length from the first stand to 
the last of 406 feet 4 inches. The 12 trains of rolls 
are arranged in four groups for driving purposes, 
each group of three trains being driven by @ 
separate engine. Each engine is coupled direct 
to the middle train of the group, and drives by 
a rope drive, forward and backward, to the other 
two trains. The first group is driven by a 50x60 
automatic engine, the shaft of which carries two 
20-foot rope sheaves, one driving a 24-foot sheave 
on the first train and the other a 20-foot sheave 
on the third train. This engine is usually run at 
about yo revolutions, giving speeds of 33%, 4° 
and 4o, for the first three trains respectively. 
Their pitch diameters are 24-inch, 26-inch and 28- 
inch respectively. The second group, comprising 
the fourth, fifth and sixth trains, are driven by a 
42x60 automatic engine, usually run at about §0 
revolutions. It carries two 20-foot sheaves, driv- 
ing to a sheave 21 feet 8 inches in diameter on 
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the fourth train, and one 20 inch in diameter on the sixth 
train, giving to the fourth. fifth and sixth trains speeds of 
46, 50 aud 50 respectively. The third group, comprising the 
seventh, eighth and ninth trains, is driven by a 42x60 auto- 
matic engine, usually run at about ¢5 revolutions, and driving 
the three trains at the same speed with 20-foot sheaves. 
The fourth and last group, comprising the roth, rrth and rath 
trains, is driven by a sox6o automatic engine, usually run at 
about 75 revolutions, and carrying two 20- foot sheaves, driv- 
ing to a sheave 21 feet 8 inches diameter on the roth train, 
and one 18 feet in diameter on the rath train, giving the roth, 
rth and 12th trains speeds respectively of approximately 69. 
75 and 83. 3 

The tables between the rolls are all electrically driven, 
with a separate motor for each table, the power being com- 
municated by single rope drives from one roll to the next. 

Ina mill of this type, success depends very largely upon 
the design and construction of the various transfer mechan- 
isms and the shears. The smallest error would cause a dis- 
proportionate amount of trouble. To John Stevenson, Jr., 
superintendent of the Shenango Valley Steel Co.'s whole 
plant, is due most of the credit for the design, construction 
and operation of the mill, while credit is due also to William 
Lewis, his assistant, who has had more immediate charge oj 
the plant, especially since the accident to Mr. Stevenson, 
which has confined him to his home for some time. 

The mill proper was built by the Robinson-Rea Manufactur- 
ing Co., Pittsburg, recently consolidated with the Leechburg 
Foundry & Machine Co, to form the Mesta Machine Co.; the 
mill engines (as well as the pair of engines driving the 
plooming mill) by Mackintosh, Hemphill & Co., Pittsburg, 
and the bar shear by Henry Aiken, Pittsburg. Gram Curtis, 
chief draftsman of the Shenango Valley Steel Co., had charge 
of all the drafting in connection with the mill's erection. 





Received From the Trade. 


‘ The Acme Machinery Co. of Cleveland, O., in a catalogue of 
120 pages, gives illustrations of the large line of bolt and nut 
machinery in the manufacture of which its business has ex- 
panded steadily in the past 15 years. The Acme bolt cutters 
and nut tappers were brought out in 1884, and since that time 
the works have been much enlarged. In the catalogue be- 
fore us the construction of the Acme die head is given in de- 
tail, with sectional views illustrating the relation of the die 
ring, clutch ring and barrel to the remaining parts. The use 
of the Acme bolt cutter with lead screw attachment for 
bastard thread cutting is said to turn out work ten times as 
rapidly as an engine lathe. Many pages are given to the 
company’s varied sizes and adaptations of bolt cutters and 
nut tappers. 

Two interesting pamphlets come from the Chicago Fire 
Proof Covering Co. One, from jts scientific department, 
discusses the oxidation of iron coated with various sub- 
stances, and shows how by inductive methods of investiga- 
tion galvanic elastic varnishes were found to have a pro- 
tective value of 20, taking oil paint as the unit. Sixty re- 
productions of metal plates are given, demonstrating relative 
covering and presenting properties of various coatings. In 
the second pamphlet tests are given of the value of Chicago 
air cell asbestos and other substances for locomotive lagging 
and pipe covering. 





American Engines in England. 


Alfred Palmer, a civil engineer, writes to the London Daily 
Mail as follows: ‘‘I venture to predict that the introduction 
upon the Midland Railway of American locomotives will ulti- 
mately result in the much-desired central self-coupling buffers 
and bogie system of rolling stock, as now used throughout 
the United States and Canada. American locomotives, by 
having an elastic wheel base, are safer on the rails at high 
speeds than ours, being better able to adapt themselves to 
inequalities of line and surface; but since the material used 
by and the workmanship of our engineers cannot be excelled, 
we shall doubtless hear before very long of British firms 
receiving large orders from America for the ‘Yankee’ type of 
locomotive. "’ 





Tue Federal Steel Co. has declared a dividend of 1% per 
geut on the preferred stock. 
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LAKE SUPERIOR METHODS OF IRON MINING.* 





BY DR. NELSON P. HULST. ° 


Fewer modifications from early practice have been made in 
methods of hard ore mining than in methods of soft ore min 
ing. since in the latter more or less timbering is required. It 
would be impossible, within the limits of this paper, to de- 
scribe the mining methods of all the different mines of the 
several ranges. Choice has been made of describing the 
method pursued at the Soudan hard ore mines of the Minne- 
sota Iron Co, as representing a sharp breaking away from 
the usual Lake Superior practice in the mining of hard ores. 
The magnitude of the soft ore mines on all the ranges (we 
include with them the Chandler and Pioneer mines, although 
their ores are in reality brecciated hard ores) has enlisted and 
tested the mining skillof many. For nearly a score of years 
there has been much experimenting on methods along differ- 
ent lines to work out some economical and safe plan of min- 
ing soft ores, and for each of the ranges methods have been 
settled on as best meeting the varying conditions found to 
exist in different ore bodies. 

lt may be explained here that more descriptions are given 
of methods of mining soft ores than are given of methods of 
mining hard ores because of more varied conditions attaching 
to them and because the soft ores have now grown to be the 
chief part of the Lake Superior ore product, constituting in 
1898 more than 80 per cent of it. 

The method of mining hard ore at the Soudan mine, on the 
Vermillion Range, has been well worked out. I am indebted 
for items in the description here given and for the drawings 
to a paper by D. H. Bacon, the president and manager of the 
Minnesota Iron Co. This was published in Vol. XXI. of the 
Transactions of the American Institute of Mining Engineers. 
The Soudan ore bodies have sometimes had a width of 80 feet 
and varying lengths of several hundred feet. They lie as lentic- 
ular masses enclosed between locally-called greenstone rocks 
constituting the walls. They dipatasteep angle. Often they 
are friable and quite frequently treacherous. In the early 
mining the ore was quarried from open pits to the depth of roo 
feet or more. For greater depth it became necessary to resort 
to underground mining. Shafts are located in the foot wall, 
as shown in Fig. 1, Plate No. 1. At intervals of 75 feet, cross- 
cuts are driven into and across the ore body, as shown on this 
plate. From each of these crosscuts a chamber is mined out, 
20 feet high in the ore. These chambers to the several cross- 
cuts are shown in elevation on Plate 1. They are shown in 
plan on Fig. 2, Plate 2. Their longitudinal elevation is also 
shown on this plate, in Fig. 1. The chamber of a level is 
made to extend on either side of the crosscut as far as the 
character of walls of green stone, or chloritic rock, will per- 
mit. From the mouth of the crosscut, where it opens into an 
excavated chamber, the timber-work for a crosscut is ex- 
tended well into the excavated chamber. This timber-work 
is well shown in elevation in Fig. 1, Plate 1, and in plan in 
Fig. 2, Plate 2. The timber-work for longitudinal drifts is 
erected in these excavated chambers. As shown in plan on 
Fig. 2, Plate 2, they extend from the timbered crosscuts right 
and left. The timber-work of raises is also erected alongside 
of the drift timbering just described. These are seen in plan 
in Fig. 2, Plate 2, and in elevation on seventh level in Fig. 1, 
Plate 1. 

The timbered raises extend two to five feet above the tim- 
ber-work of the drifts they are connected with. Other tim- 
bered raises are erected for ladder-ways. Still other raises 
are made to connect with the mine workings. These raises 
are in the wall rocks, either foot or hanging, according to 
requirements. These raises in the wall rocks are used for 
rock chutes. Through them rock from the open pit, near the 
surface, is brought down to any level required. These rock 
chutes are seen in plan in Fig. 2, Plate 2, and in elevation in 
Fig. 2, Plate 1. After the timber-work of crosscut, drifts and 
raises, in an excavated chamber, have been completed, then 
rock from the open pit above is run down through the roek 
chutes and filled around and over the timber-work just men- 
tioned, covering the drifts and crosscuts to the depth of three 
or four feet. The excavated chamber is further extended right 
and left by stoping away 20 feet of ore above the level, from 





* Read before the Engineers’ Society of Western Pennsylvania, at Pitts. 
burg, Feb. 21, 1899. 
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wall to wall. The timber-work of drifts"is‘ extended. The 
necessary timber-work of raises for the lengthened drifts is 
completed. Stoping upward, i.e, back stoping, is begun 
above the filling by blasting down ro feet or more of ore from 
above and from wall to wall and as far as the filling over the 
timbering extends. This is shown in the longitudinal section 
in Fig. 1, Plate 2. The ore broken down on the filling is 
passed down to tram carson the level below by the chutes 
described. After all this broken ore has been removed 
through the chutes, the chutes are built up to a proper height 
and filling of rock is repeated as before. The stoping on the 
level is also repeated and timber work of drifts and raises 
erecied in the extended chamber. Stoping, removing broken 
ore through the chutes, timbering and rockfilling succeed one 
another until the level is nearly exhausted of ore. A roof of 
ore is of necessity left to support the rock-filling of the level 
above. In the upper levels, this roof of ore was successfully 
removed by back-stoping during winter, after the filling had 
become thoroughly frozen. At lower levels, where the frost 
could not well penetrate, this winter removal of ore could not 
be made. The roof was there left thick enough for drifts to 
be driven in it. It was first caved down on the filling of the 
level below and then won by drifting and cross-cutting, which 
was not difficult in the broken ore. 


System of Mining at Chapin Mine. 


Several systems of mining have been practiced at the 
Chapin mine on the Menominee Range. The manager of 
this’ mine has kindly favored me by having his engineer 
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PLATE I. 


furnish me with the following, which covers the various meth- 
ods which have been used and which at present are in opera- 
tion there. 

The ore bodies of the Chapin mine which are lenticular in 
form and vary from a few hundred to over 2,000 feet in 
length, with a width of 20 to 140 feet, dip to the north at an 
angle of about 70 degrees from the horizontal and havea 
westerly pitch of about 45 degrees. The foot wall is a culor- 
ite schist, locally called ‘‘ slates,’’ about too feet thick, which 
in turn has a hard jaspillite foot wall. Near the ore body the 
schist is very much decomposed and of an extremely soft and 
friable nature. As the jaspellite 1s neared the schist grows 
stronger and harder, and gradually becomes mure quartzuse, 
until the line of demarkation between the two is indistinct. 

The hanging wall is also a chloritic schist having much the 
same characteristics as the foot wall schist; i.e., near the ore 
it is soft, friable and broken up and of a very slippery nature. 
In the extreme eads of the lenses, where the ore is narrow and 
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so"hard that it is necessary to use machine drills to drive the 
drifts, the openings are subjected to excessive lateral pressure, 

due to the unstability of the foot and hanging walls, The 
legs of the setts are buckled inward on both sides of the drift 
while the caps remain intact, showing that the pressure is q 
squeezing trom both foot and hanging, rather than a vertical 
pressure due to the weight of the ore undercut. Openings in 
the ore do not show this peculiarity, indicating that the ore is 
more stable; in fact, the ore is hard enough torequire machine 
drills for all development work. We have then an ore body 
of a fairly stable nature and a foot and hanging of an ex. 
tremely unstable character. Although, in common with a 
majority of the larger mines on the Menominee Range, there 
is a large amount of water in the ore formation, the ore drains 
readily and the percentage of moisture is from six per cent to 
eight percent. It may be interesting to mention in this con- 
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Soudan Mine 
Minne sora lRon Comeany 
PLATE 2. 
nection that something over six tons of water are raised for 
each ton of ore raised at the Chapin mine. 
It was first attempted to extract the ore on stulls, but the 
ore body soon became so wide that tne room and pillar system 


Tnis consisted of taking rooms 20 feet wide and 
The rooms 


was tried. 
from foot to hanging, leaving pillars 18 feet wide. 
were not filled, but were timbered with square setts, such as 
The sudden caving 


are usually used in this style of mining. 
unstable foot and 


in of several of these rooms, due to the 
hanging, and possibly also to the weight of sand and boulders 
lying on the ore, taught that this system was not practicable. 
Then the plan of filling the rooms with sand and with rock 
quarried for that purpose was tried. It was found there was 
a settling of the surface and as many tracks, buildings, 
trestles, etc., were located immediately over the ore, it was 
desired those should remain undisturbed by any subsidence 
of the surface. After the rooms had been worked out and 
filled down to the sixth level, it was found the pillars were 
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crushing and_an attempt*was~made to" remove them and'still 
support the surface by the slicing and filling system. Fig. 2 
of Plate 3 is a plan showing foot wall level, chutes, crosscuts 
and longitudinal slices. The arrow points indicate the direc- 
tion in which the openings were driven. Fig. 3 of Plate 3 is 
a vertical cross section through two levels showing the foot 
wall levels, winze for running the filling down to the slices, 
crosscuts, chutes for running the ore down to the levels and 
another tier in process of being worked out and filled, and 
another tier in the process of being worked out. As shown, 
levels were driven in the foot wall, and opposite each pillar 
raises were put high enough for a chute and crosscuts driven 
out to and through the ore to the hanging. From these cross- 
cuts 7-ft. x 7-ft. longitudinal slices were driven to the limits 
of the block of ground. Assoon as the first slice on the hang- 
ing was completed, it was filled, the men were brought back 
afd another slice started alongside the first. This method 
was pursued until the whole block of ground was undercut 
and filled. An additional 7 feet was added to the height of 
the raise, the back of the original crosscut in the rock was 
stoped down and the rock thrown under foot, so the rock 
formed the floor of the new crosscut which was extended to 
the hanging and slices were driven and filled in the manner 
described above; the filling in the last tier of slices forming 
the floor of the new crosscuts and slices. This process was 
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PLATE 


continued until the lift was worked out. It was found there 
was still a settling of the surface; consequently all the at- 
tempts to sustain the same were abandoned and the tracks 


and buildings were moved. 


**Settling’’ and ‘‘Caving’’ Systems. 


The filling of the slices was abandoned and on the fourth, 
fifth and sixth levels the pillars were undercut in substantially 
the same manner described above, the timber, which was 
light, blasted out when necessary, and the pillar allowed to 
settle the distance of the height of the slice. ‘This was called 
the “‘settling system’’ and it worked satisfactorily in the 
ground just referred to which was soft and crushed, as many 
as seven slices being taken on the same rails, but upon at- 
tempting to apply it to ground on the seventh level, which 
was harder and had not been crushed, it was found the pillars 
broke up in large masses when undercut and allowed to settle. 
These masses were too large to handle without block holing 
and blasting and were so heavy the timber in the slices 
were broken too soon, which showed there was too much 
weight in the ground undercut. This led to the adoption of 
what is known as the ‘‘ caving system,"’ which is essentially 
the same as the settling system with the modification that the 
thickness of the back is decreased to suit the conditions 
obtaining. In the meantime, rooming and filling had been 
continued, and before the ‘caving system had been extended 
to all parts of the mine, the mine had been opened up on this 
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system down to“the eleventh level. Necessity of keeping up 
the production was the chief reason for doing this, which 
could only be done in this way as it took considerable time 
to demonstrate the feasibility of the caving system and to 
open up the ground preparatory to its general adoption. In 
applying the caving system to the taking out of the pillars 
after the rooms are filled, the following method is pursued. 
See Fig. 6, Plate 3: 

The levels are driven about in the center of the ore, roo feet 
apart vertically. For the sake of illustration, suppose fhe ore 
has been taken out down to the seventh level and it is desired 
to mine the lift between the seventh and eighth levels. From 
the eighth level two compartment raises, five feet by seven 
feet, are put up to the seventh level. The seventh level is 
kept open as long as possible, chiefly to provide getting timber 
down to the crosscuts, drifts and slices. It sometimes hap- 
pens that all of the preceding level has to be abandoned and 
in that case timber has to be pulled up from the level below by 
hand, which is a slow, laborious and expensive process. Con- 
sequently this is avoided as much as possible. The height of 
back that can be most advantageously handled at the Chapin 
mine has been demonstrated to be about eight feet. After the 
raises are up to the seventh level, a crosscut, 7 ft. x 7 ft, is 
driven 15 feet below the level to both foot and hanging and 
timbered with light timber, locally called ‘‘ slice setts."" Top 
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3- 
lagging only is used. When the foot is reached, the miners 
begin to take off successive longitudinal slices, timbering only 
enough to protect themselves from the back. The weight of 
the overlying debris crushes the back which soon begins to 
come down with the help of an occasional stick of dynamite, 
and the process of ‘‘ robbing back "’ is in full operation. When 
the miners get within a couple of slices of the raise they begin 
slicing on the hanging side in the same manner, the slices 
nearest the raise being the last taken. In the meantime 
another party of men has been driving acrosscut immediately 
under and 15 feet below the first. As soon as the first floor 
is caved, caving is begun on the second and soon down to the 
eighth level. It occasionally happens that two parties will be 
caving while a third is ‘‘ cutting out,’’ but as a general rule 
two gangs of two men each on each shift are all that are 
worked in a pillar. Any ore that fails to come down on ony 
lift is obtained on the next. After the ground is cut out, all 
machine drills and air pipes are removed and the miners put 
in their holes with hand drills and jumpers. When they have 
machine drills, they have a tendency to put in too deep holes 
and cave too much ground and threby leose control of it. 

There are no large oveninys, and the roof and sides of the 
working places are at all times close to the miners, which 
permits of frequent careful examinations both by the work- 
men and the bosses. The crushing of the ore by the weight 
of the debris lessens the amount of powder used and also 
the labor necessary to break the ore. From 30 to 50 per cent 
of the ore mined is obtained without the use of powder. 

[To be continued. } 
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First Results of A. F. A. Tests. of the physical tests. The memorandum and the test tables 
are as follows: 
The comprehensive program and the thoroughgoing work Cast A— Ingot Mold Iron, Soft Bessemer Mixture, 
of the American Foundrymen’s Association's committee on a This set of 192 bars, cast vertically and at the same time, 
Standard System of Test Bars for Cast Iron have been in accordance with the specifications of the American Foundry. 
TaBLe 1.—Zransverse Test. TABLE 4.—7ransverse Test. 
Series A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in Series A—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
green sand and not machined. dry sand and machined. 
Apoees. Actual Sis Nef ae 2 A : - —— — —_—$<$<$<$<<—$——— 
Cross Sec- ctual Size Breaking Deflec- | Con- Approx. Actual Size | Breaki 
No. —_—~ | Depth. Width. | Strain tin. |traction <> No. Original Cress os Wetkieed. | ening Deflecti p. j 
I . Inche “s ana, iches, ° : 
on aoe — - eee. lames _{nebrs. | Taches. — Inches. Inches Lbs _Inehe:, 
1 | 56 56 | 310 165 ; ae ' 
si.425| & - | =| de |.7 in 12 = 1 x1 5x 5 a0 31 
4 | 56 59 | 30 | «4.145 z as 
53 ey 1,700 51 
5 1.09 1.06 | * 1,980 | 125 54 15x15 i zl 1720 ct 
6; 1 xl | io 1.08 | 2050 | [130 -I4 | : |= 
| 55 » ‘ x | 5,050 3.) ' 
7) ssess | 1.53 153 | 6720 | «110 13 56 Pes Sats 4,890 3 
ie 1.54 153) | | (6450 | 115 = = 
57 . 9 11,110 ‘ 
oP =. oom 2 06 2.04 | 14,050 | .098 08 58 25 x 25 2 x2 11,170 2 
tei 2.02 2.04 | 13,820 | .095 ; 
| 59 e ‘ Re OF 18,780 » 
ll} o5x95 | 258 269 | 25670 090 on 60 5 x5 | 25225 19,090 = 
| eae ae 2.00 | 26,580 009 ‘ 
| 61 en »k ‘ . 33.13 x) 119 
| | > 3.5 x 3.5 3 x3 ohls 
13 3.01 3.04 | 43,110 .098 62 ),450 
“| 32 23 | 303 3.02 | 38,880 .O8Y 06 a ' 
| ~ 63 — 95 yar 46,260 112 
15 3.59 3.59 56,600 098 64 " eo 46,170 “113 
~—— BB) ee 3.57 3.57 | 60,840 097 mH ; F ” 
7 | 4.09 4.11 | 42,020 |  .099 : ” , = 
is| 4 x4 4.08 4.07 87,920 “083 03 TABLE 5.—7ransverse Test. 
a a a —_ —— ; Serizs A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
> d d shi \ 
TABLE 2 —Zvanmsverse Test. = ea si yn sume peenmannal “ 
. ' ; ; we eer | Aen Gee i 
Series A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in _ | Approx. | —” Witth. Breaking | Defiec- | Con- 
green sand and machined. No.| Diameter. rain. | tion. [traction 
wee a ee oe) he oe ee Diameter. 
l ieee mk P a " a ——_—oe _| In. diam. | —tnches:_Tnches._| Lbs. Inches. | Inches. 
stual Size eakin . 
No, | Original Cross | ,3 ‘Machined. | Strain.» _| Defleotion. 65* ; 56 — | 
<a Section. 66 62 } ae 
~ | 6 = a | tee eeeeee oe eoeccccocs . 16 in 12 
: a 67 62 mi) 430 170 | - 
Inches. _ | Inches | Lbs. __|_Inches. _ rt = = ye | i | 
| | | 
19 310 321 69 1.22 1.19 2,650 120 
20 ree] 486. 1 20 332 mo) SS | is 1.18 2,230 141 | K | 
| ' 
9 Awd ‘ 5 ' 
m | wxls | xt | itp 334 zm} 1 | i.| im | eo | ‘ie | 2 
2B ‘ ‘ 5,960 171 73 o 1" 2.29 2.27 13,760 | 101 
4 | 2 x2 15 x15 57 "153 ma} *15 | 233 | 230 | 1417 | ‘us | 1 
25 er . 13,290 134 75 9 20 2.93 2.87 24.040 095 . 
26 2.5 x 2.5 2 x2 12'520 ‘118 76 282 | 2:96 2.90 24,600 "108 Mi 
2 . 23,770 122 77 ' 3.44 3.44 36,780 102 
2s 7 = anaes | 23,080 "129 =) 38 | 346 344 | 36.970 | ly | 
29 as 34,380 121 79 2 on 4.02 4.04 54,950 086 , 
30 3.5 x 3.5 7 ae 38,270 121 a 80 3.95 4.00 4.01 61,920 095 05 
| | | 
“ 31 a a 50,040 j 81 | . 4.67 4.62 75,210 083 
- 82 | 4 x4 ase ,lCU "i02 82 | 4.51 4.65 4.64 79,500 094 3 
a vik — 7 "© Porous. —_ wis 
TABLE 3.—Z7ransverse Test. ; 
. ' ‘ TABLE 6.—T7vansverse Test. 
Serigs A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
dry sand and not machined. Serres A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
a minivans . —— green sand and machined. 
| Approx. Actual Size Breakin ) = . _ 
d Size. g| Deflec- Con- | 
No,| Cross See- | - Strain. tion. traction Approx. 8 
tion. | Depth. Width. Original D Actual Size | Breaking Defi 
No riginat! 18m-) as Machined. Strain. ee 
_ Inches. | Inches, Inches Lbs. Inches. | Inches. oie, eter. 
a 43 | 56 bu a0 | .175 ___| Inches, diam. | Inches, diam. x __Lbs. _|_Inches. 
34 5 57 55 230 | = .195 a oe 
35 6z 5 56 ri 280) | 160 -17 in 12 R23 1.13 ne 305 
36 56 | 52 240 | = 4150 4 ” - = vinniil 
37 | 308 | 1.03 1910 | .140 85 ‘ . 1900 «=| 24 
Se 1.02 1,780 | 135 | “14 - et 2 | 1550 28 
39 | | 1.48 1 50 6,090 | 120 | 87 — a 5,650 163 
4 | 15x15 | 1% 1.49 5990 | ‘luo ll an 2.15 1.69 5 910 “158 
| 4 
41 2.00 2.03 11,810 108 89 9 a4 915 10,010 -110 { 
a} * s3 2.09 1.9 1990 | is | + 20 -_ | - 10,040 -Lt8 ' 
| | 
| 
wT 4 , 2. 2.6: 21,340 | 097 " ‘ - — 18,890 082 
| 25x25 | 35 58 | mew | 0s | 2 ae ss 19/410 088 : 
45 3.08 3.00 33,130 | .106 93 oa os 29,650 070 
46 | 8 x3 306 301 32.440 | [105 | 6 O4 3-90 3.38 29,030 74 
47 an 3.64 3.60 54,120 | .092 ‘ \ 9% . 8 oF 50,310 075 
ao 48 | 35x35 | 3:69 361 | 53,700 | 081 | ~ § =. | = 53,350 O88 
9 4.13 10 | 77020 | 079 | w& ee 
| 4 x4 4.21 | 04 76,000 | .086 2 * Lost in turning down. 
a ; ; men’s Association Committee on Standardizing the Testing 
referred to in these columns several times in the past eight of Cast Iron, furnished 256 test pieces and 280 separate tests. 
months. We are glad to be able to present herewith a memo- These test bars were made by Mr. Thos. D. West and pre- 
randum from Dr. Richard Moldenke, chairman of the com- sented to the committee in the interest of the trade. 


mittee, relative to the first series of test bars and the results Cast A illustrates an ‘“‘all pig iron” class of castings of 
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fairly soft character which must also show exceptional service 
qualities under severe sudden heating or cooling effects, caus- 
ing alternate expansion and contraction strains in castings. 


TABLe 7.—Zvransverse Test. 


Serres A.—Ingot Mold Iron. 


Soft Bessemer Mixture. 


dry sand and not machined. 


Actual Size. 


Approx. en , 
No. Diaweter. Depth. Wic 
Diameter, 











ith. |Breakirg Deflec 
Str tu. tion. 


In. diam. Inches. Inche-. Lhe, Inches. 
97 62 | 52 220 225 
oR ne 62 63 220 220) 
a9 wv 63 62 230 225 
100 s 5 10 2%) 
101 1.18 1.20 1.18 1,870 155 
102 — 1.14 1.20 1.720 13 
103 1.69 1.75 1.73 6,030 130 
104 75 1.74 >, 750 6 
105 21 2.26 2.23 11,980 108 
106 mi 2.233 2.22 11,730 104 
107 9 29 2.91 2.88 22,450 108 
108 — 2.98 2.87 1,620 102 
109 an 40 3.38 34,070 91 
110 _ 3.39 3.37 33,520 089 
111 3.95 1.06 3.97 51,950 087 
112 — 4.03 4.02 47,790 081 
113 4.51 4.62 4.68 71,990 060 
ll4 . 4.04 4.61 74,890 00 
TABLE 8.—7vansverse Test. 


Series A.—Ingot Mold Iron. 


Soft Bessemer Mixture. 


dry sand and machined. 








Bars in 


Con 
traction 


Inches. 


-16 in 12 


Bars in 


Approx. . ‘ 
- - Actual Size Breaking ti 
No Original Cross | as Machined. Strain. Deflection. 
Section. 
es Inches, diam. | Inches, diam. Lbs. Inches. 
115 - 160 2 
116 i. s 160 250) 
117 1,730 236 
118 1.69 1.13 1,860 260 
119 ' », 130 165 
120 2.15 1.69 5,079 168 
121 e | 1,000 -138 
122 _ — 9,190 123 
23 > eo 20,600 Os! 
124 = o56 21.370 ORS 
125 . 2 O50 OT 
126 , »% 650 069 
[ J 127 16.850 068 
128 4.51 , 45,620 On3 


TABLE 9. 


Series A.—Ingot Mold Iron. 
green sand an 





~Tensile Test. 


Soft Bessemer Mixture 
d not machined. 


Bars in 


Ultimate 
| Approximate | Actual Area Breaking Strength 
No. | Cross Section. a = Strain. * — 
ncnes. neo. 
| Inches. Lbs. Lbs. 
129 | 22 3,620 16,450 
130 21 3,280 15,620 
131 | a 27 4,110 15,220 
| 132 29 4,680 16,140 
| 
| 133 | 1.09 15,200 13,940 
134 | 1 x! 92 12,810 13,920 
35 | 2.33 29,210 2,530 
136 15x 15 ) Os °6 790 1.750 
137 s 40,380 10,190 
fle 4.04 44,870 11,110 
& | 
139 2 | 4,620 14,900 
140 28 4,510 16,100 
141 alle l $080 16,040 
142 | 4,570 15,230 
148 uw) 13 610 13,070 
144 . #2 1.00 13,420 13,420 
145 | ? 30 27.780 12,080 
146 L5x1 ro) 25.120 10.970 
147 e 1.00) 42,520 10,680 
14 * se 97 § Oo 9,820 


The composition of tnis cast as taken from the 1-inch dry sand 


Square bar is as follows: 
Total carbon 
Graphite ..... 


SNOB. 6 og c's ss RR 0 1.67 
Manganese ; -29 
Phosphorus . a a ee re ee 
a ee ea ee DY - -032 


TABLe 10.—T7ensile Test. 


Series A —Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
green sand and machined. 











Approx. Area as : Ultimate 
No Origi: al Cross Machin: d. in Bp aking | Strength 
Section Square Iuches. : . per Sq. In. 
Inches Lbs, Lbs. 
Li9 25 3,770 15,080 
150 1 xl 2 3.940 15.760 
151 L5x 1d 1.00 12,860 12,860 
| \ 152 . - 1.00 13,020 13,020 
153 2 x? 2.25 25,900 11,510 
ea Ea ~ 2.25 23,360 10,380 
155 1 sl 25 3,620 14,480 
156 2 3,840 15,360 
157 L5x15 1.00 12,410 12,410 
158 : . 1.00 14,640 14,640 
159 2 x2 2.25 24,480 10,880 
160 . 2.25 26,510 11,780 





TABLe 11.—TZensile Test. 


Series A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
dry sand and not machined. 


— z ~~) Ultimate 
. Approximate | Actual Area Breaking Strength 
\ No. | Cross Section _—— Strain. ”“ ~ uare 
Inches. / Lbs. Lbs. 
161 27 3,910 14,410 
162 | co 24 3,740 15,580 
| 163 ' 20 2,620 13,100 
164 >) 3.800 15,200 
| 
165 , sl atl 12,450 13,140 
| 166 | 95 12,120 12,760 
| 
167 15x] 2.38 30.140 | 12,660 
/ 168 2.35 28.000 | 11,910 
\ 
bow at 160 x2 aT) 37,140 9,520 
170 - = 3.96 39.880 10.u70 
RS 171 | | 4,320 15,550 
172 i 2B 4,510 16,110 
173 |} , a0 4,980 16,600 
174 30 4,570 15,20 
175 ey 1.00 13,440 13,440 
176 101 12,840 12,710 
177 1.5 x 15 2.40 27,310 11,380 
178 j 2.42 30,540 12,620 
179 9 ' 4.00 41.390 10,350 
180 «© Be 4.00 43,000 10,750 


TABLE 12.—TZensdtle Test. 


Serins A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 
dry sand and machined 


Approx Area as . Ultimate 

No, | Origunu! Cross Machined, in pony Strength 

Section. ~quare Inches per Sq. In. 
Inch 8 1 be. Lbs. 
18] . 3,620 14,480 
| | 182 1 x! 25 3,300 13,200 
183 ’ . 1.00 12.990 12,990 
) | 184 PE oe 1.00 13,850 13,850 
{ \ 185 9 x? 2.3 27,060 12,080 


186 , F 2 27 480 12,210 


+ 3,000 12,000 
2 5, 240 12,960 


Rescnmmanene 
180 521d 1.00 12,840 12,840 
190 we 10 13,140 13,140 
191 2.5 24,540 10,910 
192 » Ss 2.25 26.100 11,600 


The cross section of the square bars and the round is ap- 
proximately equal for the respective sizes. The machine 
bars were turned or planed to the size below for purposes of 
comparison. In the transverse tests the supports were all 12 
inches apart. 








} 
{ 
. 
i 
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The fresh fracture of each size of round and square, green 
sand and dry sand transverse bar was preserved, mounted 
in a case, and will be on exhibition at the May convention of 


Series A.—Ingot Mold Iron. 








TABLE 13.—Zensile Strength. 


green sand and not machined. 


| 
| 





,. | Approximate 
No. | Cross Section. 
Inches. 
i 
195 pz & 
196 
197 | 
198 | b 2} 
199 
200 15x 15 
) . 
& 208 | 
204 | - 
205 | or 
206 | 
209 F ; 
ele 
9 
a2 | 2 x2 


Series A.—Ingot Mold Iron. 








Series A.—Ingot Mold Iron. 








No. 








Actual Area 
in Square 
Inches. 


Breaking 
Strain. 


Lbs. 


30,560 
27,140 


47,310 
42,360 


4.050 
4,800 
4.890 
4,140 


12,830 
12,740 
25,410 


28 320 


40,920 
44,040 


TABLE 14.—TZensile Strength. 


green sand and machined. 


Approx. 
Original Cross 
| Section. 


Inches. 


Area as _ 
Machined, in 
Square Inches. 


Breaking 
Strain. 


Lbs. 


13,070 
13.910 


11,840 


12,970 


23,040 


25,170 


TABLE 15.—Z7evszle Test. 


dry sand and not machined. 


Approximate 
Cross Section. 


Inches. 








Actual Area 


in Square 
Inches. 


the American Foundrymen’s Association 
the physical structure of these bars it is seen that the largest 


Breaking 
Strain. 


Lbs. 


3,120 
4,030 
3,620 


25,000 
26,450 


40,840 
43,510 


5,050 
4,560 
4,080 
3,830 


13,390 
12,910 
28,240 
25,010 
42,260 
40,040 


Soft Bessemer Mixture. 


Soft Bessemer Mixture. 


Soft Bessemer Mixture. 


Bars in 


Ultimate 
Strength 
per Square 
Inch. 
Lbs. 


15,120 
16,690 
16,330 
15,920 


13,560 
13,980 


13,290 
11,750 


11,540 
10,590 


14,460 


10,330 
11,020 


Bars in 


Ultimate 
Strength 
per Sq. In. 


Lbs. 


13,070 
13,910 


11,670 
12,790 


14,600 
13,360 


11,840 


12,970 


10,240 
11,190 


Bars in 


Ultimate 
Strength 
per Square 
nch. 
Lbs. 


13,000 
14,920 
14,480 
14,710 


14,080 
13,370 
11,460 
11,910 


10,210 
10,850 


16,290 
15,200 
15,690 
15,320 


13,530 
12,910 
12,280 
10.690 


10,380 
9,900 


in Pittsburg. From 
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sizes for this particular kind of iron will not answer for either 
the standard tensile or transverse test, evidences of shrinkage 
spots being discernible. 

But two of the smallest bars of this cast proved unservice- 
able, which is certainly a good showing for the method 
adopted. The fluidity strips ran up full, showing good hot 


TABLE 16.—TZemsile Test. 


Serres A.—Ingot Mold Iron. Soft Bessemer Mixture. Bars in 


{ ) dry sand and machined. 








Approx. | Area a: : Ulti 
: Pies - Area as_ Breakin _JtUmate 
No. Original Cross | Machined, in i Strength 
Section. Square Inches. per Sq. In, 
Inches. Lbs. Lbs. 
245 | 25 3,420 3,650 
26 1 x! | 25 3,380 13:520 
| 
247 5 ; | 1.00 12,440 12,440 
248 15x1 1.00 | 14,010 14,010 
/ \ mw! a 2.25 22,860 10,160 
250 ” - 2.25 | 24,900 11,070 
© | 
251 25 >, 690 14,760 
252 1 xl 25 3,010 12,040 
2533 : 1.00 12,140 12,140 
54 1.5 x 1. 1.00 13,450 13,450 
255 ' 2.25 22,260 | 9890 
256 « Ke 2.25 27 020 12,010 


TABLE 17.—Compression Tests on %-inch Cubes. 














Series A.—Ingot Mold Iron. Soft Bessemer Mixture. 
= Crushing Strength in Pounds. 
= | 
= 4i¢fst¢ée¢ 4 
ra =) L & i . > 
No. = =) Bs | Ss = 3 2. 
- a — — © —s 
= al = ne oe ote | Remarks. 
~ - a —— £3 -—S 
i. pa | Shoo —_~— ae <> | «= | 
- s | 8 | 28] Ee | Ee 
ex = ce oe se SE 
or See ~ e ee — 
< = te D & ~ 
: | 
257 Ox | 29,570 poop mk 
osteo o- 
” ‘ “a~a ~ 
Ss #010 o~F 
a WULO |..... c i 2 
my | 1 xi . 1 990 =2 2 s 8s 
=e c= 22 
260 L5x15 17,180 , 7,180 Sela Sy 
261 : 17 DBD | ....cc00 nes =f 
Beet gs 
SEsc 8S 
262 | 13,810 =3°" of 
en, a BS Biss 13,750 Pah* 3. 
_))060hCUl CU 13,880 oe oe 
oo es~ os 
265 | ee ee 10,950 ES oSRBE 
266 | 2.5x 2.5 |..... 12,040 I. Sst hee 
267 ime 11,430 = wash 
om Ok 
S se 
268 9,830 S t2°a 
269 | . 11,200 |..... neta seer ee 
mo |° *9 : 10,270 |... ~ =£32 
wr | ‘ st ba 
2 as em | 10,430 oa stes 
ote geH. 
272 Sa ; 9,350) 5o82n8es 
273 | s5u35) 10,770 ERAS OEE (ENO c= 9° SS. 
rr daa) Dot < o @=— . 
oid 9530 |... ee Sussc= 
275 9,540 STS eescs~F 
S5n*s8—= 
- ~sSesee 
276 1,100 eS Pee ov ofausd 
a , : 4 we sac 
277 , 10,340 a es = Eee e= 
mre £26 Lo ikea 9,950 _ 2o &$ 
279 GO ATO 2- ite 
Re I 9 360 





iron. The chilled fractures are shown in the cut accompany- 
ing the table. 

The tabulated results of the transverse, tensile and compres- 
sion tests appear herewith and are given for the present with- 
out further comment, the committee deeming it wise to pub- 
lish the results as fast as they are available and reserving the 
discussion for their final report. 





Tue Pressed Steel Car Co. has just concluded negotiations 
for a site for its new plant, a tract of 120 acres of land at 
McKees Rocks, Pa, having been purchased at about $3,000 
anacre. The land has a good river frontage on the Ohio 
River, and the plant will be connected with the Pittsburg & 
Lake Erie and the Pittsburg, Chartiers & Youghiogheny 
roads, the latter running back into the country at this place 
and connecting with the Pan Handle division of the Pennsy]- 
vania system. 


Tue Roane Iron Co., of Chattanooga, Tenn., will spend 
$200.000 in a new blast furnace at Rockwood, Tenn. Work 
will begin in May. New ore lands will be opened up. 








~~» 
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ANALYSES OF LAKE SUPERIOR ORES. 





Compilation has just been completed by the association of 
Lake Superior iron ore producers, of the analyses of ores 
shipped from Lake Superior mines in 1898. In the main the 
average of cargo analyses of the shipments of last season are 
taken—both Bessemer and non-Bessemer ores. Exceptions 
to this rule are indicated in the table below by the asterisk 
after the name of the ore. In all such cases the analysis 
given 1s that which_the‘ore is expected“to average in the com- 








. * . 
ing season: _ Z r a 
GOGEBIC RANGE. 
mon DRIED AT 212° FAHRENHEIT 
= Raters mors! 
nga See | mom. | suica. | pws. | anc. jacumma! ume | JE | supa, | ONES 
55.63 62.89 4.7% .047 6 1.49 18 15 021 2 11.54 
Athos: 55.44 | 63.19 1.96) .436 25 2.21 21 15 015 | 3.00 12.27 
55.35 | 61.34 6.72) 24 40 1.02 27 1! 018 | 4.12 9 
a 53.08 | 59.44| 8.40) .07) | .423 | 1.526] 24 | .266| .013) 4.76 | 10.70 
Beat 50.34 | 68.00 | 10.25) 0616 | 81 1.43 "l 16 013 | 3.28 | 13.20 
Brothertoo * 55.60 63.00 7.20 .035 47 a7 “i O4 018 | 1.00 11.74 
Empire 52.99 58.21 3.22) .059 4.50 80 27 l4 None. | 5.60 8.96 
Colby No. 1 51.58 56.70) 3.20) .066 6.820 x50 160 400 006 | 2.200 9.02 
Calby No. 2 4 66 = 60) 4 os ono 2 ~ 1.10 17 47 006 | 2.15 - am 
. 6.80 63.58 3.11 078 3319 ascosela 0.67 
Portas 55.24) 64.06 3.00 .0728 | 9915 é 13.76 
Globe ... 45.20 62.02) £.93 | .095 21 1.70 35 15 010 | 3.25 | 11.00 
Iron Helt 3.74 00.75, 8.09 O41 40 1.21 il 18 024 | 3.09 | 11.54 
6.04 | 62.28 64 .059 552 1.126 li 135 006 | 3.46 10 Oz 
— 45.39 62.00 4.92 030 1.11 Sl 07 10 O18 | 3.90 10.66 
60.56 66.00 2.31 .040 36, 7h 23 09 007 | 1.90 8.24 
Newport No. | 48.71 54.056 4.60 037 8.01 1.20 15 07 008 | 5.50 6 aT 
Newport No. 2* 45.00 50.00 035 46.00 10.00 
New Era* | 50.80 57.00'12.15 ove 1.26 1.0 4 1 005 | 3.59 10.8 
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TUYERES IN THE !RON BLAST FURNACE.* 


BY B. F. FACKENTHAL, JR., RIEGELSVILLE, PA. 

The earliest history shows that, in the reduction of iron 
ores, natural draft was used to supply the blast, and that, 
when artificial blast was first used, it was supplied by leather 
bellows, usually made of skins, which were worked by the 
feet or hands, the blast entering the furnace through one 
tuyere or nozzle. The prehistoric bellows and its tuyere or 
nozzle are still in use in some form wherever iron is made. 

The original Durham furnace, built in 1727, at Durham, 
Pa., which was one of the earliest blast furnaces in this coun- 
try, was blown with a bellows, the power being supplied by a 
water-wheel. The old records show the purchase of leather 
at various times to repair the bellows, and mention the freez- 
ing of the water-wheel as one of the causes for going out of 
blast. 

In the early days of our iron manufacture but one tuyere 

yas used; in fact, a considerable number of charcoal fur- 
naces continued to use but one tuyere down to recent years. 
I am told that a cold blast charcoal furnace, situated in Berks 
county, Pa., built in 1792, continued to use but one tuyere as 
late as 1889, when the furnace was remodeled and equipped 
with four tuyeres. 

My earliest recollection of any blast furnace is that of the 
two old anthracite furnaces at Durham. These were de- 
molished in 1874 to make way for the one large furnace, which 
was first put in blast Feb. 21, 1876. At the time I speak of 
these two old furnaces were blown through three tuyeres, 
which were made of one-inch wrought iron coils covered with 
cast iron. The holes ir the goose-necks, for pricking the 
tuyeres, were closed by means of a plug, with a handle about 
12 inches long, made of gas pipe. My idea at that time was 
that these plugs were for the sole purpose of being taken out 
by Uncle Billy Martin, the founder, to frighten visitors, par- 
ticularly small boys, who had no special business around the 
furnace. In later years I learned that Uncle Billy used to 
determine the temperature of the blast by spitting on the 
tuyere-pipe. This, however, was not quite as crude as the 
method of the old charcoal founder, of whom it was said that 
he could determine the conditions of his furnace by sticking 
his hand in the tail-race. 

During the early blasts of the Durham furnaces, which 
were built in 1848-50, and were therefore among the earlier 
anthracite blast furnaces, home-made wrought iron tuyeres 
were used. They were known as welded tuyeres. One of 
these old tuyeres is, at the present time, suspended back of 
the furnace, where it was long used as a gong to call the 
fillers to the cast house. This tuyere is a hollow truncated 
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cone, 24 inches long; the sheet iron rims_are“one-quarter_inch 
thick. The large end has 12-inch outside and seven-inch 
inside diameter, and the ring welded in this large end is one- 
half inch thick by two inches wide. The small or nozzle end 
has nine-inch outside and five-inch inside diameter, and the 
ring welded in this small end is one-half inch thick by 1% 
inches wide. These tuyeres were made of sufficient length 
to permit them to be cut off when burnt and a new end 
welded in. A skillful mechanic, according to the standard of 
those days, was required to make these tuyeres and keep 
them in repair; and he usually commanded good wages. 

The water tuyere was invented and first used by Mr. Condie. 
It was an invention found necessary when the hot blast, 
patented by Mr. Neilson, in 1828, was first applied to the blast 
furnace. At first, tuyeres made of wrought iron coils were 
used; then tuyeres made of cast iron, which were discarded 
for welded tuyeres, such as I have described above; but 
wrought iron coil tuyeres came again into general use, and 
held their own for many years, until they were gradually re- 
placed by bronze tuyeres. I am told that cast iron tuyeres 
were formerly in common use in this country. I have never 
seen one of them; but they are described as being square on 
the outside, and measuring about 18 inches at the large and 
16 inches at the small end. The opening through the tuyere 
was circular, having about nine inches diameter at the large 
end and five inches at the nozzle; and there were four square 
openings, one at each corner, for attaching the water supply 
and discharge pipes. These holes were closed with wooden 
plugs, in which a hole was bored ‘and the pipe was secured 
with wooden wedges. Only twoof these connections were 
used at atime. The cast metal was three-quarters inch thick. 

The new Durham furnace, first blown in Feb. 21, 1876, was 
equipped with a Lurmann closed front, and was one of the 
first blast furnaces in. this country to use this arrangement 
successfully. The royalty paid for the right to use the patent 
was $1,900, being $100 per foot of bosh-diameter. 

During the first and second blasts of this furnace but five 
tuyeres were used. The hearth and bosh walls were thick, 
the hearth was small, and the results obtained were not en- 
tirely satisfactory as to either output or fuel economy; and, 
moreover, the furnace showed a constant tendency to scaffold. 
The hearth was then enlarged, and the number of tuyeres was 
increased to seven. These changes produced a marked im- 
provement in every respect; but it cannot be claimed that this 
was due entirely to the increased number of tuyeres, though 
they were certainly of great benefit. 

During 1876 bronze tuyeres, furnished by Mr. John M. Hart- 

man, were experimented with at Durham, for a long time. 
These were among the very first bronze tuyeres used in this 
country. They were shaped very much like the old fashioned 
welded tuyeres above described, differing, however, in two 
essential features, viz., the water feed pipes were extended 
nside of the tuyere, and delivered the cold water well up to 
the nozzle; and there was a ground ball-joint between the 
belly-pipe and tuyere. Clay packing was used between tuyere 
and water cooler. It was found that these bronze tuyeres 
gave much better service than the ordinary coil-tuyere, but 
their cost (about $90 each), was too great to justify their 
adoption. Several years later, the Witherbee short bronze 
tuyeres were first introduced in practice. 

One of the latest improvements in blast furnace construc- 
tion is the use of a much larger number of tuyeres, some fur- 
naces having as many as 20. The idea of using a larger num- 
ber of tuyeres, however, is not new, as the experiment was 
tried by Mr. Saumel Thomas, at the Thomas Iron Co.’s plant, 
more than 36 years ago. 

In Percy’s ‘* Metallurgy ’’ (page 380), reference is made to 
the Thomas Iron Co.’s furnaces, and the drawing in the back 
part of that book shows No. 4 furnace, equipped with 11 
tuyeres. These, however, as the drawing shows, were not 
spaced uniformly around the hearth. This was a large num- 
ber of tuyeres to use in those early days. The operation of 
the furnace was successful, and the results obtained were 
satisfactory. 

It is, however, of the Thomas Iron Co.’s No. 3 furnace, 
built at the same time as No. 4, that I wish especially to 
speak. This furnace was first put in blast July 18, 1862, and 
was equipped with 21 tuyeres, evenly spaced around the fur- 
nace. The furnace was, contructed with 21 cast iron columns 
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or buck-stays, and a tuyere was placed between each two. It 
is to be regretted that the drawings of the tuyere and its ar. 
rangement have been lost or mislaid. I am, however, in. 
formed*by Mr. Thomas, who designed the arrangement, and 
whose‘recollection is quite clear, that the tuyeres were made 
of one-inch wrought iron coils, covered with cast iron, of a 
rectangular shape, with openings at the nozzle of 1% by nine 
inches. As the hearth of the furnace was eight feet in 
diameter, while the tuyeres projected three inches into the 
furnace, and the cast iron on each side of the tuyeres was at 
least two inches thick, making the outside measurement 13 
inches, it is apparent that the tuyeres formed a continuous cir- 
cle around the furnace. This continuous belt of blast cut 
away the brick work, and caused the tuyeres to sag and direct 
the current of blast towards the bottom of the hearth. This 
difficulty was overcome by casting, on the tops of the tuyeres, 
on the butt-end, lugs which rested against a cast iron plate 
running continuously around the furnace, above the tuyeres 
No water coolers were used in connection with these tuyeres. 
Moreover, it is probable that the quantity of air used was 
insufficient for so large a tuyere area. These rectangular 
tuyeres were replaced from time to time with ordinary coil 
tuyeres, having a circular opening; but the entire number of 
21 tuyeres, part rectangular and part round, continued in 
use until the end of the blast, July ro, 1863, when the fur- 
nace was forced to go out of blast for lack of men, because so 
many had enlisted for the war. 


I am also informed by Mr. Samuel Thomas that, in his ex- 
periment with so large’a number of tuyeres, he realized the 
importance of having some additional cooling arrangement, 


which led to the use of bosh-coils He putin and used five 
courses of coils made of gas pipe of 1% inch internal diameter, 
placing them horizontally around the furnace above every 
fourth course of brick. This would bring them about 18 
inches apart, and carry them about 7% feet above the center 
line of the tuyeres. They were built in the brick-work, with 
about 16 inches of brick on the outside. These bosh-coils 
were in use several months; but the founders were prejudiced 
against them and accused them of being the cause of every 
little trouble or irregularity in the operation of the furnace, 
and for that reason they were abandoned. 

It can be said, however, that Mr. Thomas was the pioneer 
in using not only a large number of tuyeres, but the bosh-coil 
as well. A patent has recently been granted for the very 
arrangement of tuyeres which Mr. Thomas used at Hoken. 
dauqua in July, 1862, more than 36 years ago; and bosh-coils 
have also since been patented. Mr. Thomas does not claim 
to have used this large number of tuyeres successfully, satis- 
factory results having been prevented by imperfect cooling- 
arrangements; but in view of the fact that many of the latest 
and best-constructed furnaces are now using a large number 
of tuyeres, his experience adds a very valuable contribution 
to the literature of this subject. 

During 1893-94 No. 1 furnace at Hokendauqua was rebuilt, 
with 17-foot bosh-diameter and 8o-foot height, and eight 
tuyeres. It was put in blast August 1, 1894. The results 
were, in the main, not very satisfactory. The old iron-pipe 
stoves employed during the blast were too small for so large 
a furnace, and proved a constant hindrance to economical 
work. 

During the fall of 1897 the old iron-pipe stoves were replaced 
with three fire-brick stoves, each 20 feet by 80 feet; the bosh 
of the furnace was enlarged to 17 feet 9 inches in diameter, 
and the tuyeres were increased in number from eight to 12, 
The second blast was commenced Jan. 8, 1898; and during 
the first six months, running on a foundry mixture, the fuel- 
consumption, including the coal used to blow in with, was! 
ton, 1 cwt., 2 qrs., 10 Ibs. (1.08 tons) per ton of pig-iron pro- 
duced. The fuel consumption for some months was less than 
one ton per ton of iron, with a maximum output of 1,327 tons 
of pig-iron per week. The total output for the first six months 
of the blast was 46 per cent greater than for the corresponding 
time of the first blast. During the second blast, now in prog- 
reses, the furnace, with the additional number of tuyeres, 
works with regularity, has but little tendency to scaffold, 
and, in this respect, shows a great improvement over the first 
blast. It is almost impossible to make a comparison of the 
blast-pressure between the two campaigns, as the area through 
the ovens during the first blast was not sufficiently large, and 
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in consequence the back-pressure was very great. I am 
inclined to think, however, that the blast-pressure under the 
same conditions would not be less with 12 than with eight 
tuyeres; but in so large a furnace I am convinced that more 
uniform results can be obtained with the increased number of 


tu yeres. 
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New Buyers in the Market,and Some of Their Wants :— 


in need of machinery ofany description, please notify The 
ee Trade Review, and we will put you in communication with oul 
edvertisers at once.] 


The Dearborn Brass Manufacturing Co., at Chicago, has 
been incorporated; capital stock $5,000; manufacturing. In- 
corporators, Charles S. Johnson, William S. Oppenheim, Wal- 
ter S. Holden. 

The Palmer Steel & lron Co., Chicago, has been incorpor- 
ated, capital stock,$100,000. Incorporators, John H. Palmer, 
John D. Briggs and Walter I. Moody. 

The Stanton Heater Co. has been incorporated, at Bellaire, 
O., with a capital stock of $50,000. The company will manu- 
facture a general line of heating and ventilating appliances. 
The incorporators are Howard Kirk, Henry Stanton, E. H. 
Rider, C. W. Dickens, and W. C. Warnock. 

A new industry is being organized in Winsted, Conn., to 
manufacture machinery, more especially milling machinery. 
Ss. A. Herman and W. S. Hurlbert, of Winsted, and L. C. Car- 
ter, of the Pratt & Whitney Co. of Hartford, are interested in 
the enterprise. Capital stock $12,000. 

The Baltimore Bolt & Iron Works, Baltimore, Md., have 
been organized by William D. Jameson, Charles S. Rich, Dall 
Worthington, Engelbert C. Lawrence, Harry D. Harvey and 
Maurice E. Skinner 

Munson Brothers Co. of Utica, N. Y., has been incorporated 
to manufacture machinery; capital, $100,000. Directors are: 
Alfred H. Munson, Edmund L. Munson and Florence A. 
Munson, Utica 


New Construction: 


E. T. Harris Co., 545 W. 15th street, Chicago, is building 
a foundry. 

F. A. Godcharles Co., Milton, Pa., are erecting a new mill 
in connection with their rolling mill and nail plant. 

The Wire Mattress Co., Kenosha, Wis., has plans under 
way for a 3-story addition 80x126 feet, to cost $15,000. 

At Peru, Ill., plans are in preparation for a machine shop 
for the Western Clock Mfg. Co., to cost $8,000. 

The new steel building under way at the Black-Pollak 
Iron Co.’s plant at Steelton, near Carthage, O., 1s 200x100 
feet. It will permit of turning out shafting up to 18 inches 
in diameter. 

At Baltimore, the new plant of Structural Iron Co. will have 
amain building 200x136 feet. Electricity will be used in 
driving the machinery. 

The contract for the erection of the car shops for the P. & 
R. Co. at Schuylkill Haven, Pa., has been awarded to Arm- 
strong E. Princetenhoff. 

The Reading Screw Co. will remove its plant from Phila- 
delphia to Norristown, Pa., where it will erect a plant 
50x163 feet. 

At Milwaukee, F. Kempsmith has begun work on a ma- 
chine shop addition, to cost $4,000. 

It is reported that the United States Radiator Co. wil} 
build a new radiator works at Dunkirk, N. Y. 

Naval engineering officials have planned the construction 
of a new machine shop at Brooklyn navy yard entirely differ- 
ent from that of the plant recently burned. The present idea 
is to extend the present boiler shop toward the drydocks, a 
distance of 4oo feet, move the boiler-making plant to the lower 
end of the structure, and devote the western end to the ma- 
chine shop, pending the erection of a new building on the 
site of the old one. This new building will be modeled on 
the plan of the construction machine shop, one-story high, 
with a monitor roof, 365 feet long, and about 150 feet wide, 
the added depth of seventy-five feet being taken from the 
j@agth of the boiler shop. 
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Fires and Accidents:— 


Fire destroyed the mechanical hall of the West Virginia 
university, Morgantown, W. Va., with valuable papers and 
equipment. The loss is $40,000; insurance, $28,000. 

Fire destroyed the core department of the D. M. Osborne 
& Co.'s shops at Syracuse, N. Y., Feb. 22. Caused $5,000 loss. 

The Springfield (O.) Boiler Works were partly destroyed 
by fire Feb. 26. Insurance, $15,000; loss about the same. 
Machinery was destroyed. 

Wolverine Brass Works, Grand Rapids, Mich., lost several 
thousand dollars by fire last week; insured. 





Power Equipment and Machine Tools. 


The Edward P. Allis Co., Milwaukee, Wis., has been com- 
pelled recently to decline a number of orders because the de- 
sired deliveries could not be made. Among important Febru- 
ary contracts are five vertical cross compound blowing en- 
gines for Laughlin & Co., of Pittsburg. These engines are 
similar to the ones furnished to the Oliver & Snyder Steel 
Co., A2tna-Standard Iron & Steel Co. and Carnegie Steel Co. 
Each of the machines weighs approximately 350 tons. The 
South Side Elevated Railway Co. of Chicago have placed an 
order for two more cross compound engines for their station. 
The new engines drive 1,600 kilowat generators. The Mc- 
Cormick Harvesting Machine Co., of Chicago, have placed an 
order for four large compound engines of about 1,500 h. p. 
each. A large direct coupled engine has been ordered by the 
Altoona & Logan Valley St. Railway Co., of Altoona, Pa. The 
company also received an order for another engine to go to 
the tramways of Buenos Ayres, Argentine Republic. This 
machine is a duplicate of the three compound engines shipped 
to Buenos Ayres a year ago. 

The contract for equipment of the wire drawing and gal- 
vanizing plant of the Page Woven Wire Fence Co., at Mones- 
sen, Pa., has been placed with the Morgan Construction Co., 
of Worcester, Mass, 

A new 500 h, p. boiler is being added to the equipment of 
the Ohio Iron & Steel Co.'s blast furnaces at Lowellville, O. 

The Carnegie Steel Co., Ltd., has just awarded the contract 
for six large blowing engines “to the Southwark Foundry & 
Machine Co., of Philadelphia, through its Pittsburg representa- 
tive, H. R. Cornelius. The group will cost about $250,000, 
and will be located at the Edgar Thomson and Carrie blast 
furnaces, one being placed at the latter group. The engines 
are compound quarter crank steeple blowing engines. Each 
engine will have a 44-inch diameter high pressure, and 78-inch 
diameter low pressure cylinder, and 78-inch diameter air 
cylinder, with 60-inch stroke. The engines will® have a cen- 
tral condensing plant for the entire group at the Edgar Thom- 
son works. Each engine will have a capacity of 40,000 cubic 
feet of free air every minute. 

The Strachan Machine Shops at Sault Ste. Marie, Mich., 
were taken charge of last week, under lease, by M. Michael 
Schmaltz and Peter J. Brady, of Bay City. They will operate 
the shops under the name of the Marine Iron Co., and will 
manufacture marine and stationary engines, boilers, and all 
kinds of machinery. 

The Essen Coal Co., Pittsburg district, has purchased from 
the Link Belt Machinery Co. a 12-ton electric locomotive, 
which will be installed in the Essen No. 3 mine on the Pan- 
handle railroad. It will be the largest and heaviest locomo- 
tive of the kind operated in the Pittsburg district mines. 

. Foundations are being laid for a new engine soon to be in- 
stalled at the Williams mill of the Brown-Bonnell Iron Co., 
Youngstown, O. 

The Cleveland Ship Building Co. is building a Cuyahoga 
blowing engine for the blast furnaces of the Cleveland Roll- 
ing Mill Co. 

The Buss Machine Works, Holland, Mich., have taken a 
large order from Amsterdam, Holland, for car works ma- 
chinery. 


The Pittsburg District: — 


The Schoenberger Steel Co. has let a contract to the E. P. 
Allis Co., of Milwaukee, for a pair of vertical cross com- 
condensing pound engines and a horizontal tandem compound 
condensing engine. These engines will drive the new rod mill. 

The large demand for iron has started up all the puddling 
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SEPARATORS are high priced. 


which make them worth trying. 


body has to decide what should go in a heater. 


easier to clean. 


Shall be pleased to hear from you. 


We Have Heard it Said 


(By those who do not know) that our COCHRANE HEATERS and COCHRANE 
NOT SO—anything but high priced. 1} 
ot the idea because we keep telling you how good they are—what good things we put 
in them. Like well built mince pies, they have a first-class casing and “INSIDES,” 
We don’t make the cheapest heater on the market—can do it, but won't. 
Having 13 or 14 years of experience 

right in this line—we’ve decided—and there’s no skimping. _ 
No other heater can give hotter water and better purification—is more durable or 


Did you ever clean a heater? Not an easy matter unless it’s a “ COCHRANE.” 


Harrison Safety Boiler Works, Col. Sta., Philadelphia, Pa. 


May be you 









Some- 

























plantof the Republic Iron Works, of Pittsburg, and 50 furnaces 
are now being operated six heats to the turn. 

It is stated that last year the Bessemer department of the 
Duquesne Steel Works of the Carnegie Steel Co., at Du- 
quesne, Pa., made 516,794 tons of steel from direct iron in 
two vessels of 9 tons capacity. 

The mill of J. Painter’s Sons is working on a large order 
for skelp iron to be shipped to Glasgow, Scotland, where it 
will be used in a tube manufactory. 

The erection of the three plate mills recently purchased by 
the Carnegie Co. from the Bethlehem [ron Steel Co., was 
begun at Homestead this week. The foundations have been 
finished and the mills will) be in operation by July 1. The 
new universal plate mill and the new open-hearth mill at the 
Munhali end of the plant are almost finished, and are ex- 
pected to make steel by the latter part of May. 

H. G. Morse, ex-president of the Edgemoor Iron Works, 
has been in the city on business connected with the estab- 
lishment of a ship building yard at Baltimore. The Pittsburg 
works &re asked to figure on steel construction and a portion 
of the equipment. John K. Cowan, President Harlan, of 
Wilmington, Del., and others are interested in the project. 

Articles of incorporation of the Park Steel Co. were filed 
with the Secretary of State of New Jersey March 6, with a 
capital stock of $10,000,000, full paid in. The company is 
authorized to acquire the property of Park Bro. & Co., Ltd., 
of Pittsburg, and to manufacture any form of ifon and steel. 
The incorporators are George D. Halloch, Plainfield, N. J.; 
Park E. Bell, Charles C. Ramsey, Herbert L. Grigg and 
Charles W. Pierson, of New York. Their names were used 
merely for incorporation purposes. This means the going out 
of existence of the limited partnership association operating 
the Black Diamond Steel Works in Pittsburg, and replacing 
it with a corporation. The official organization of the limited 
partnership will not be changed. William G. Park will 
remain president; D. E. Park as vice-president, and D. C. 
Clapp as secretary and treasurer. The other members of the 
firm are James W. Park, Charles E. Clapp, John A. Sutton, 
George Wright, and Gilbert M. Black. It is thought that the 


formation of the new company means improvements and ex. 
tensions to the plant of the steel company, the organization 
of the company as a corporation giving it greater facility of 
operation. 


General Industrial Notes:— 


At Youngstown, O., the Mahoning Iron Co.'s g-inch mill 
suspended operations a portion of last week on account of 
inability to procure billets. 

The Tennessee Coal, Iron & Railroad Co. has bought out 
the Smith Mining Co. and will operate the latter's ore mine 
properties at Hillman, Fossil, Alice, Muscada and Ishkooda, 
in the Birmingham, Ala., district. The land on which the 
mines are located already belonged tc the Tennessee Coal, 
Iron & Railroad Co. The Smiths were working the ore mines 
on a contract to supply the Tennessee_company with so much 
ore at so much per month for aterm of years. The contract 
had yet two years to run. 

The Wm. B. Pollock Co., recently incorporated with capital 
stock of $100,000 to succeed the firm of William B. Pollock & 
Co., held its annual meeting last week, resulting in the selec- 
tion of the following board of directors: William B. Pollock, 
Porter Pollock, W. B. Jones, C. W. McClure, and W. W. 
McKelvey. The board elected the following officers: Presi- 
dent, William B. Pollock; vice-president and manager, Porter 
Pollock ; secretary and treasurer, W. B. Jones. 

G. H. Clowes, of Randolph & Clowes, manufacturers of cop- 
per and brass tubes, at Waterbury, Conn, and employing 
Soo persons, has been in Youngstown recently with a view to 
moving the plant tothat city. It is said that a large saving 
in freight could be made by locating at a Western point. 

The American Steel & Wire Co. will declare its quarterly 
dividend of 134 per cent on its preferred stock some time next 
month. The company should earn this year, it is estimated, 
about $9,000,000. The preferred stock is $40,000,000. This 
draws 7 per cent cumulative dividend, and would be entitled 
to $2,800,039 of the earnings. As the management of the 
company is to be conservative, nodividend will be declared at 
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MOUNT SAVAGE FIRE BRICK. 





UWINION MINING CO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


“# GOVERNMENT # STANDARD. + 


Established 1841. 
The 


Capacity, 60,000 Per Day ; 
Firet Manufactory of ite 


18,000,000 Per Year. 
Kind in the VU. S. 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Ferguson Block, Pittsburg» Pa., 


Stewe. Fuller & Ce.. 249 Arcade. Cleveland. Ohio. 





THE RIVERSIDE FOUNDRY CO., Cleveland, Oo. 


ae 
DROCHILUEDY A eect, 


ROLLS 


VY CLEVELAND,O. 


Roling Mil, Rod MI euemace CASTINGS 


CHILLED AND HARD GUIDES A SPECIALTY. 





‘Persistence 
in Advertising 


[s one of the requisites of satis- 
factory results. In the expansion 
_of business which is now noticeable 
in every section of the country, 
|advertisers who have made them- 
selves regularly prominent in the 
past two years will be first to reap 
the rewards of persistent publicity. 


of Every 
Description. 





“OTIS” 


OTIS 


FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates, Tank Plates, Steel Car Axles 


and Forgings of all kinds. 


Steel Castings from 100 td 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 





STEEL 


Agencies: NEW YORK, 97 Cedar St. 
ST. LOUIS, 516 N. Third St. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 


CHICAGO, Old Colony Bide. 
WASHINGTON, Kellogg Bide. 





Conestoga Building, EDWARD E. ERIKSON, _?22tsnone. ra. | 





Regenerative Gas Furnaces and Water Sea! Gas Producers. 
rae ae NO SMOKE. 


Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 





The ABC of Iron, Now 81. 





WANTED: 
First class body maker, 
steady work. oO. K. 


WILLOUCHBY-OWEN CO., A 
UTICA, N. Y. 


BRANDS: 


the next meeting of the board of directors, on $50,000,000 of 
common stock, but it is believed that a dividend will be de- 
clared on the common stock for the third quarter and possibly 
for the second quarter. 

It is estimated that the Federal Steel Co. will earn $4,000,- 
ooo this year and will do much better in the following year. 

The National Wire Co. has purchased the business plant 
and good will of the New Haven Wire Co, of New Haven, 
Conn. The amount paid was $75,000, and $35,000 of this was 
presumably paid in cash, a mortgage of $40,000 being taken 
for the balance. 

The new charcoal plant under construction by the Ashland 
Iron & Steel Co., Ashland, Wis., is under patents of Dr. L. Zwill- 
inger, of Vienna. It is expected a considerable saving over 
present methods of charcoal manufacture will be secured. 
Wood is converted into charcoal in 48 hours, the charcoal con- 
taining 88 per cent carbon and the gases and acids being 
saved. 

The Wellman Steel Works at Thurlow, Pa., have been sold 
to a syndicate of capitalists represented by Frank Samuel, of 


Oo. K. CROWN. 


Eire BRIG §r.. 


SUITABLE FOR 


Furnace, Malleable, Mill, Foundry 
and Lime Kiln Work. 


OAK HILL FIRE BRICK AND COAL CO., 
OAK MILL, OMIO 
Philadelphia. S. A. Crozier, of Upland, has been the princi- 
pal stockholder. The purchasers will start up the plant. 

The sale of the Jefferson Iron Works plants at Steubenville, 
)., to stockholders of the La Belle Iron Works has been con- 
firmed, and the lease of the blast furnace to the Aetna Stand- 
ard Iron & Steel Co. has been terminated. The total in- 
debtedness is $111,000, so that the proceeds of the sale leave 
very little for the stockholders. The purchasers have also 
secured a tract of land north of the mill. The latter will be 
started up soon. 

Negotiations have been in progress for some time for the 
lease of the Baltimore & Ohio Rolling Mill at Cumberland, 
Md., by the Messrs. Wood, of Sharon, Pa. 

The Brier Hill Iron & Coal Co., Youngstown, O., 
a shipment of 47 cars of pig iron to Genoa, Italy. 

The Watson Foundry Co., Cleveland, made an assignment 
March 6. The assets are placed at $4,o00 and liabilities at 
$6,000. 

Excavation for the foundation walls for a large addition to 
No. 2 blooming mill of the Pennsylvania Steel Works at 


has made 
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iu BAIRD MACHINERY CO.” 





PITTSBURG, PA., 124-126 First Ave. 


Send for list of 
Second-hand Tools. 


423-425 Water St., 


Machine Tools and Supplies. 


eh 














P| rT | MCDOWELL————=> 
oC MI-STEEL KENTUCKY FIRE BRICK WORKS, 
P&B ESE, Ski, OT te sie 


HANSON McDOWELL, 
1522 Monadnock. Chicago. | 


S. FIX SONS’ | 
STEAM TUBE WELDING WORKS. | 


| Manufacturers of reworked boiler tubes 
Good second-hand tubes bonght. 


CLEVELAND, O. 


Ruberoid 
Roofing 


For covering buildings 
exposed to severe condi- 
tions, such as machine 
shops, foundries, etc. No 
paper to tear. No tar to 
run or melt. Absolutely 
the best. Has asa founda- 
tion the best wool felt. 
Not affected by acids, al- 
kalies, coal-gas, steam, oil, 
grease or by great heat. 
Waterproof. Durable. 
gg Ae 





CUPOLA BRICK. 
“3918S SHHOM 13318 





FIREBRICK, KY. 





A firm needing a certain line of goods 
naturally turns first to those it has seen 
oftenest advertised, and with whose name 


Write for samples 
and prices. 


it thus has become familiar. “Keep- 
ing everlastingly at it brings success.” 








THE STANDARD PAINT COMPANY 
SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenue 


STMT 





=I 
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tte atten te tecttin tnt te a } 
SHENANCO VALLEY STEEL CO., New Castle, Pa., ¢ 








MANUFACTURERS OF 


t. Tin Plate Bars, Steel Billets, Blooms and Bessemer Pig Iron. 
BBREEE 




















Steelton, Pa., is hig made. Several new soaking pits and 
heating furnaces will be put in. The mill will also be sup- 
plied with a large electric crane, for drawing and charging. 

At Tamaqua, Pa., the Vulcan Iron Works, which are con- 
trolled by Wilkesbarre capitalists and have been idle more 
than a year, will shortly resume operations. 

It is reported that the option of the Brown-Bonnell Iron Co., 
of Youngstown, O., on the Sharvsville Furnace at Sharpsville 
Pa., was allowed to lapse, 

The Eagle Iron Co. has just been organized in Chattanooga, 
Tenn., and will hereafter operate the furnace at Attalla, Ala. 
The following officers have been elected: President, L. S. 
Colyar; vice-president, J. H. Barr; secretary, Graham 
Crabtree. The new company has acquired control of the 
plant and a force of men is at work putting it in shape to go 
into blast by April 1. 

For the water pipe contract of the city of Cleveland, there 
were but two bidders last week—the Addyston Pipe & Steel Co., 
of Cincinnati, and the Lake Shore Foundry Co., Cleveland. The 
Addyston Co. bid $22.10 per ton and the Lake Shore Foundry 
$18.90 per ton. The freight charge from Cincinnati is about 
$1.50 per ton. Last year the Addyston Co, furnished the 
pipe used by Cleveland at $14.93 a ton. The contract has not 
yet been awarded. 

It is not expected that the Britton Tin Plate Mill, Cleve- 
land, will resume operations. The real estate was not sold 
to the American Tin Plate Co., but only equipment, stock 
etc., and these were to be removed within a stated time. 

The list of officers of the new brass cousolidation organized 
at Waterbury, Conn., with a capital of $20,000,000, indicates 


that it includes already the Coe Brass Co., of Cessingten: the 
Scoville Manufacturing Co.; Benedict & Burnham, Holmes, 
Booth & Haydens, Waterbury Brass Co., and the Matthew & 
Willard Co., all of Waterbury. Besides these newspaper re- 
ports include several brass and copper companies of the 
lower Naugatuck valley. 

The report has been given currency in the past two weeks 
that the John A. Roebling’s Sons Co. had been purchased by 
the American Steel & Wire Co. As stated at the time the 
enlarged American Steel & Wire Co. was formed, negotiations 
were carried on for the acquisition of the Roebling plants, but 
nothing was concluded. Nothing definite has been done since 
that time. 





Bips have been asked at Philadelphia for the erection of 
buildings for the exposition of manufactured goods of the 
United States suitable for export, to be held in that city next 
September, October and November, under the auspices of the 
Philadelphia Commercial Museum and the Franklin Institute. 





_.WituiamM A. Perrine, secretary of the Iron Molders’ Confer- 
ence Board, reports that the 1,500 members of the Iron Mold- 
ers’ Union in New York are now employed, and that wages 
range from $2.50 to $3. In 1893 wages for these same em- 
ployes ranged from $1.33 per day to $1.93. 





~ CINCINNATI papers report negotiations to include the Laid- 
law-Dunn-Gordon plant in a proposed consolidation of 
manufacturers of pumping machinery. Nothing tangible has 
developed in this project as yet. 
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THE AUTOMATIC... 
American Oil Gas Machine 


GENERATES A PERFECT FUEL GAS from Crude Naphtha at 15 CENTS PER THOUSAND 
feet, which is unexcelled for all Heating Operations required in [Mechanical Work. 





We manufacture an extensive line of _———g, 


Gas Blast Furnaces, Forges, Ovens, Retorts, Kilns, 
‘* Automatic Heating Machines,” 
and Positive Pressure Blowers, 
And make a specialty of Complete Factory Outfits, 


Including Gas Generators and Heating Devices of all kinds. 
Examinations and Experimental Work at our own expense. For Catalogues and further information, please address 


AMERICAN GAS FURNACE COMPANY, 


GAS ENGINEERS AND MANUFACTURERS, 
23 John Street, NEW YORK. 





A FEW REFERENCES : 


The Franklin Institute of Philadelphia. Medal. The Elgin National Watch Co., Elgin, Ill. 





The S. S. White Dental Mfg. Co., Philadelphia, Pa. 


The Putnam Nail Co., Boston, Mass. 
The Pope Manufacturing Co., Hartford, Conn. 
The Pope Tube Company, Hartford, Conn. 


The Crescent Watch Case Company, Newark, N. J. 


The Meriden Britannia Co. 

The U. S. Mints and Assay Offices (everywhere). 
The Woolwich Arsenal, England. 

McGill University, Montreal. 

Excelsior Needle Company, Torrington, Conn. 
The National Sewing Machine Co., Belvidere, Il. 


The Sterling Cycle Works, Kenosha, Wis. 

Charles S. Platt, Gold and Silver Refiners, N. Y. City. 
The O’Hara Waltham Dial Co., Waltham, Mass. 

The American Bank Note Company, New York 

The Bureau of Engraving and Printing, Washington 
Stover Bicycle Mfg. Co., Freeport, Ill. 

Ames & Frost Company, Chicago. 

Ledoux Chemical Laboratory, New York City. 

Baker & Co., Gold, Silver and Platinum Refiners, 
Columbia University, School of Mines. [Newark, N. J 
New York & Ohio Company, Lamp Works, Warren, O. 


American Institute highest awards, 4 Medals. 
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In some cases pay four per cent on deposits. We know of 
a case where an investment in cut gears, to replace cast, 
resulted in a saving of over eighty-five per cent in power. 
Such a saving could not be guaranteed nor expected in all 
cases, but it shows the possibilities. 

We would like to figure on cutting gears for you— 
bevel or spur. 


R. D. NUTTALL Co. 
Allegheny, Pa. 


Gears and Pinions 












W/ | SPUR CEARS, We make Gears of Steel, Mallea- 
| SPIRAL CEARS, ble Iron, Cast Iron, Brass and Raw- 
) BEVEL CEARS, hide, and furnish them complete or 


/ WORMS and RACKS. cut as desired. 
Gear Cutting of all Descriptions. 


Material and workmanship the best. 
Write us for estimates and prices. 


THE VAN DORN & DUTTON Co. 
1796 East Madison Ave., Cleveland, Ohio. 


THE HOOVEN, OWENS & RENTSCHLER CoO.. Hamilton, O. 
; Hamilton Corliss Engines. 
Engines for Rolling Millis 
Electric Railways and 
Electric Light. 











Engines of all Sizes and 
for all purposes. 





46 South Canal St., Curcaco. 
and 41 Cortlandt St., New Yor. 
Powle Block, PITTSBURGH, Pa. 
Room A, Laclede Building, St. Lous, Mo. 
Cc Cc. MOORE & CO.. San Francisco, CAL. 


WAN y ED Y BES.Co’s LATEST AND BEST. Selling Agents 
a zg | = , FOR 
By an engineer and manufacturer in | Flasks [' ' Z > Brass Founders 











Supply Co.: 
. . *,2 | 
general engineering work, a position as — 


manager of works, or would like to join §. Obermayer Cs. 

a new enterprise of engineering and/| Al] Right Cincinnati 

founding; can introduce desirable lines | _ ast ag 
1. W. Parsee 


of specialties; has extensive experience 


in all departments. Address ee 


| Are Prices. 


Send fi ta- 
ORIGINATOR, [logue if inter. Palen No. Sva%s 1 6 Hteath Ge 
ested. BE SURE YOU GET TME RIB. Pittsburgh, Pa 


Care Iron Trade Review, Cleveland, 0. | BRASS FOUNDERS’ SUPPLY CO., Newark, N. J. 


Larger paid circulation and OUNDERS 
larger list of advertising patrons B Jt ' 
than ever in its history. These INISHERS as 


THE IRON TRADE REVIEW now 
has, Advertising in it pays. Best Bronze, Babbitt Metals, Brass and Alominum SASTINSS..,.. 
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SPECIALTY 


is making 





WIRE 
a WY Sheet Metal 
ww AUTOMATIC MAGHINERY, 


A. H. NILSON MACHINE CO., 
Bridgeport, Conn. 


7 Mn 
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Marks of Progress. 


We shipped Wire Straighteners to Bombay, India, last week, You see 
they are awaking to improvements over there. Still, right among us, you 
will find manufacturers who, at some public gathering, will tell about the 
great American Republic and how we beat all nations, and in their fac- 
tories their operatives are still cutting wire with the cutting plyers of 
primitive man. How isit with you? Better send for catalogue of the 
most modern tools. We will gladly send it. 


THE F. B. SHUSTER COMPANY, 
Formerly JoHn Apt & Son, New Haven, Conn. 


SE TM ET 
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WE NEEDED 


MORE ROOM 


For increased Trade and Stock and 
have added No. 8 South Water St. to 
our salesrooms. 


Cleveland Tool & Supply Co. 


Punches, Dies, Metal Stamping 


STEEL, BRASS, COPPER, ALUMINUM, 
GERMAN SILVER, ETC. 


Send sample or sketch for prices. 
and patented articles made by contract. 


E. KONICSLOW & BRO., 
310-312 Seneca 8t., Cleveland, O. 


MACHINERY "5: WIRE 


By Compression or Cold Swaging. 


. ary A to Point Ware 
Rods avd Wire for Drawing. For ma 
chines or information, addresr, 


S. W. GOODYEAR., 


Waterbary, Conn 





Novelties 








SKINNER CHUCKS. 
Ind dent and Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt. 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 

Send for Catalogue. 
SKINNER CHUCK CO. 
New Britain, Conn. 


Chas. H. Besley & Co., to N. Canal St., Chicago, Il. 





Water, bas and Steam Fitters’ Tools. 


*“ ARMSTRONG” 


ADJUSTABLE STOCKS AND DIES, 


Vises (hinged), Improved Wrenches, Pipe Cutters, 
Clamp Dogs, Etc. 


Improved Pipe Threading and Cutting-off Machines, 


HAND OR POWER. 


Our No. O machine is designed for threading the smaller 
sizes of pipe—iron or brass—also bolts. Has two speeds 
mw one for pipe %to1 in., the other for pipe 1\ to 2in. inclusive. 


© The Armstrong Mfg. Co., 


BRIDGEPORT, CONN. 


New York Office, 139 Center St. 





Machine. 
ment. 


No. O Threadin 
Power Attac 


S27 Our catalogue will interest you 


RAWHIDE BELTING 


And Taace Leather. 


— ALSO —— 





Rawhide Rope, Pinions, Picker Leather, 
Halters, Bell and Register Cord, and 
other Rawhide Coods of all kinds. 


THE MABBS HYDRAULIC RAWHIDE PACKING. 


75-77 Ohio St., CHICAGO, ILL 





CHICAGO RAWHIDE MFG. CO., 





7 FT, PLANER, 


Second Hand. 
Planes 84-inch x 84-inch x 18 ft., weight, 
35,000 Ibs. 
New 66-in. planer for delivery in April. 
New 36-in. planers for delivery 30 days. 
Write for full particulars to 


Marshall & Huschart Machinery Co., 


62-64 South Canal St. 
CHrcaGco, ILt. 


19 South Water St., 
CLEVELAND, OHIO. 





Youne Man, 


ae 15 years experience in iron and steel import- 
ng and exporting, established office in New York 
City, desires to represent in New York and vicin- 
ity, iron and steel manufacturers. Would make 
specialty export trade. Address 


EXPORT, 


care Iron Trade Review, Cleveland, O. 


Ac references. 





BRAINARD MILLING MACHINES. 


Standard,Universa! 
and Plain. 
ALSO 
LONG FEED MILLING 


MACHINES. 





Brainard Milling 
” Machine Co. 


160 Oliver St., BOSTON. 
12 So. Canal St., CHICAGO. 
77 St. Clair St.,CLEVELAND, 





Leviathan —— 


Chao oh f 8, 
MELEE. paseo Ce 
7 AD 
iy Liye YE 
. ' 


Tested under the hardest possible conditions and 
proved by years of service to be the best belt 


For Heavy Driving of All Kinds, 


Proof against Heat, Steam and Water. 
Strength, Durability, and Traction Power Unequailed. 


ihe 
VI 


SOLE MANUFACTURERS, 


MAIN BELTING Co. EE i if 


PHILADELPHIA : 
HEH | 


TWO NOLTIPLE DRILS 


1219-1235 CARPENTER ST. 
55 and 57 MARKEerT Sr., 
120 PEARL St., BOSTON 


Send for Price Lists and Samples 








QUICK DELIVERY. LOW PRICE. 

Four spindles, with hand and power feed, each 
spindle independent; back geared; principal di- 
mensions; minimum distance between spindles 
six inches, maximum distance four feet; vertical 
adjustment of spindles eight inches; rail and 
table each four feet six inches long; distance be- 


tween table and spindles, two feet six inches. 


BICKFORD DRILL & TOOL CO., 


105 Pike Street, 
CINCINNATI, OHIO, U.S. A. 


Subscribe for The IRON TRADE REVIEW, $3 per year. 
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Painted 


BARS. = Hexagons, AOJ//MRAE) Calvanese SHEETS. 
manonanr Sic MAD ARN a ices” Tin and 

BAR. MMAR Ssi52 Terre, Plate 

ATNA-STANDARD IRON & STEEL CO., Bridgeport, O. 


THR BOURNR-FULLER 00., | OMNES vik Garvign BECAUSE NOTHING BUT THE BEST MATERIAL IS USED 


“HONESTY IS THE BEST POLICY.” TO MAKE G00D Casr. 
, INGS, USE THE BEST IRONS. 

Pig and Bar Iron, 

CLEVELAND, . OHIO. 












CLINTON AND HECTOR 


Inspected Foundry Irons 
EE 


. SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
— AGENTS — MANUFACTURED BY 


The Spanish-American Iron Co., CLINTON IRON & STEEL CO. 
Santiago, Ouba. FURNACES : Pittsburgh,’ Pa. NEW YORK OFFICE: No. 15 Cortlandt St. 


—s = CLEVELAND ROLLINC MILL Co.. 


CLEVELAND, - OHIO, 
' ' —— MANUFACTURERS OF—— 
BESSEMER AND OPEN-HEARTH STEEL, 





Oglebay, Norton & Co., 
LAKE SUPERIOR IRON ORES. 

















aS $e | Blooms. Billets, and Slabs, Steel Rails, Steel Beams, Channels and les. Steel porn , Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Stee! Plates, 
ON ORE Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 
IR , 
LAKE SUPERIOR CONSOLIDATED IRON MINES. 





PIG TRON ANP COAL) HIGH GRADE MISSABE ORES. 


CLEVELAND, OHIO. Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
OCLEBAY., NORTON & CO.. Sales Agents - Cleveland, Ohio. 


See | Mm. A. Dt AIO 
McKEEFREY & C0,, 50 to 52 So. Clinton St., Gnidia. 
“ SHAFTING, PULLEYS & HANGERS. 


PIG IRON, 
COAL AND COKE. A Large Stock Constantly on Hand. 























J.J.MOREHOUSE, 
pansy 


LEETONIA, OHIO. 
ATT TU 
IINTITITTIIIIIVITIVIVIVIVIVIITTTVITIT TOTO TTY : 















| a on 
> ‘ AM EMA & SHAKER 
| CANNON, CHILLED ROLLS, 
THE OHIO STEEL COMPANY, Se" Qe iti a 
MANUFACTURERS OF eee — : 4 
; : EAG, PROM, 
tee al ~ l ets rummaces’ STRONGEST CAST IRON IN THE WORLD 
’ ’ Tat anon, cnapuevitL6. CS FOR GUN IRON CASTINGS & GUN CARRIAGES. 
Sheet and Tin Plate Bars, COPARE RON WORRD. NV, OFPCE 93 & OD NASSAU STREET, NEW YORK. 
This Carbonate Iron is eopeutatty adapted and used largely in the manufacture of gun iron and 
YOUNCSTOWN, OHIO. gun castings for the U S. Navy. Government tests show the iron in the pig to stand from thirty- 
ccmeeemmnencenreeemnneeneneemc“ees: | five thousand to forty-two thousand nine hundred pounds tensile strength. We solicit correspond- 
| ence and full information. 








FOR 


ARTISTIC — “ _ —_— — -_ 
= THE 1898 EDITION stents negra 
— hae Open-Hearth steel works, plate and sheet 


THE ron and Steel Directory | mine =x maz,» nae min, ma 


CLEVELAND 





RINTING Published by 
wp aa co The American fren ond Steel Association. works, car wheel and locomotive works, 
AND. O z Will be sent postpaid by Zhe /ron Trade with many new lists of works in other 
CLEVEL bot Review at $7. Ready now. lines. 





. SSS SSS 














$9 
THE “CLEARFIELD” FIRE BRICE | 











MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 

Room 305 Ferauson Bida., Pittsburg, Pa., John Richardson. Agent. 

NT T_T ———— 


DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Furnace, Mili and Special ‘Shape Fire Brick. 


Office, 44 Mercantile Bank Bidg., 
CLEVELAND, OHIO. 





FIRE BRICK «-...... 


CHICAGO FIRE CLAY PRODUCT CO., 


618 Chamber of Commerce, CHICAGO, ILL. 


AEtwa Fire Brick GomPANY, 


Manaufacturers of the Celebrated 


AETNA HIGH GRADE FIRE BRICK, 


Office and Works: OAK HILL, OHIO. 


» FOUNDRY MOLDING 
: . -_MACHINES... 


Stripping Plate Machines Operated by Steam 
or Compressed Air. 
















Our new air power vibrator machine gives all the 
advantages of stripping plate work, without the cost 
of stripping plates. 


Write us about low cost of pattern installation. 
Wood or metal patterns used. 


THE TABOR MPG. CO., Elizabeth, N. J. 


MILLETT’S CORE OVEN 


PATENT 
No one who makes small cores 


can afford to be without it. 


DOUBLE DOORS, 


One closing the oven when the 
other is open 


Saves Fuel, 





Saves Time. 





SEND FOR CIRCULAR. 
MILLETT CORE OVEN CO., Brightwood, Mass. 
The Core Ovens may be seen in the sample rooms of 
wee” 6 The S. Obermayer Co.. either in Cincinnati or Chicago 
=e a. J. W. Paxson & Co., Philadelphia, Pa 





Holmes, Strachan & Co., 


Manufacturers and Shippers 
Best made for Malleable 


ait 


Steel Rolling Mill Furnaces 
RI CK Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH. 





Persistence in Advertising —— 


Is one of the requisites of satisfactory results. In 
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I 
S, OBERMAYER 
COMPANY, sisi 
Foundry Facings, 
Foundry Supplies, 
Foundry Equipments. 


IMPORTERS AND REFINERS 
East India Plumbago, Silver Leads 
and Graphite. 


Estimates given on complete Brass @ Iron 
atalogue No. 26. 


Foundries. Send for 
ryan 


SILICA BRICK 


For Iron and Steel Furnaces, 
Class Furnaces, etc. 
SPECIAL SHAPES MADE TO ORDER. 


DIAMOND FIRE BRICK WORKS, 
AKRON, OHIO. 

Fire Brick, 
Cupola Blocks, 
Molding Sand and 
Ceneral Foundrv 


7 
Sunpplies 
OF THE HICHEST CRADE 











ONLY 





THE GARDEN CITY SAND CO.. 


1201-1202-1203 Security Bidg., Chicago. 


‘Royal Star” and “Scioto Star” 
High Grade FIRE BRICK. 


Best for Rolling Mills, 
Blast Furnaces, Foundries 
ete. High grade Plastic and 
Flint Clays forall refractory 
purposes at favorable prices 


_ The Scioto STAR Fire 
Brick Works. 


PORTSMOUTH, 
ORIO. 





Send for 
Catalogue 


Established 
1871 


Incorporated 
iby. 


NE COLUMBIA FIRE CLAY CO. 


MINERS AND SHIPPERS OF 


--- High Grade Plastic Clay. --- 


Adapted for all service requiring high refrac- 
tory qualities. fice, 


412 Cuyahoga Buliding, CLEVELAND. 0. 














i 
ih 


the expansion of business which is confidently 
expected in the United States in the very near 
future, advertisers who have made themselves 
regularly prominent in the past two years will be 
first to reap the rewards of persistent publicity. 


The consolidated Iron Trade 


' :; . 
|'Review and Industrial World— 
the leading Machinery, Foundry 
‘and Iron and Steel paper west of 


New York City. 
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Jone LIDGERWOOD 

STANDARD MOISTING ENGINES 
BLOCK. | Are built to Gauge on the Duplicate Part System, 
PATENTED, QUICK DELIVERY ASSURED. 








This is the latest 
addition to our line | 
of Chain Blocks, It | 
is high in efficien- | 
cy, has an adjust- 
able automatic 
brake sustaining | 
the load at any) 
Se ey of the lift, | 
oists and lowers | 


STANDARD © tunity ane outy. 


Steam and Electric 
HOISTS. 


LIDCERWOOD MFC. Co., 


96 LIBERTY STREET, NEW YORK. 


y 


~~ 











2000 ux rapidly, and being ) Chi cl 1 
ii ph an ~ By See ore, Serine’ = Phlladetphta 
from place to place. — “— 
TRAVELING CRANES, OVERHEAD TRACKS, ETC. THE BUCYRUS COM PA 
. . | fi \e NY 
Reading Crane & Hoist Wks.. | om ’ ser / DESIGNERS AND BUILDERS OF 


Reading, Pa. | 


LI N K-BELT ss ‘ =~, Wrecking Cars, Placer Mining Machi 
sat oe. eT —— " ng Machines. 

ie ; Hs jas oo and gee eS SOUTH MILWAUKEE, wis. 
onveyors, 'S. H. Stupakoff’s TWIST DRILL CASES. 


eee RELELERERLLLELL] 
Sheaves, etc., 4 
Link-Belt Machinery Co.) © Advertisements that are stud- 


Engineers, Founders, | 


Machinists. . . . lt . 
CHICAGO, U.S. A. | ied, that are to the point and | 


| | 
| Link-Beilt Engi ing Co. | 
ss cetggcte samen gg that are frequently changed, | 


Dredges, Steam Shovels, Excavating Machinery, Steam and 
f | Electric and Locomotive Cranes, Centrifugal Pumps, with 
- Simple, Compound or Triple Expansion Engines, Pile Drivers, 











The Chemical Analysis of Iron, $4.00. 


°o ing drills are detected ata glance. No hunting 


THE BROWN HoISTING AND CONVEYING MACHINE CO CLEVELAND,O. | forcertain sizes of drills. 
NEW YORK 26 CORTLANDT ST+LONDON 39 VICTORIA ST. SW.) | VULCAN MFG. CO., Ltd., Pittsburg, Pa. Station D- 


—__ 


pea ge gaia 000000000000000008 
BILLET AND SLAB CONVEYORS, 


Complete plants designed BA R i RO N Cc Oo N v EYO RS, 
guaranteed results MECHANICAL BOSHES. 
$ Labor-Saving Devices and Conveying Machinery of All Kinds. 








bring best results. | 








+HIGH+SPEEDS- 
*ELECTRIC *STEAM*HAND> 


A Combines Drill Case and Drill Gauge. Ish , 

& *MACHINERY AND and neat — appearance. Ocenples the oink 

a FOR HANDLING possible space. Can be carried in the pocket 
WORKS 


Can be placed in a low drawer of tool box. Miss 










































HEYL & PATTERSON, Pittsbure. Pa. Office: 108 Market St. 








\COVERT MFG. CO. 


FOUR-NIGHT. |BIG FOUR ROUTE =f 


The Popular Line. 









Cleveland Union Station. 




















ennsylvania nes. CHICAGO dana 
Foot of Bank Street. '@ oa? | 

TICKET OFFICES at Station, Euclid Av., Woodland TO 

THROUGH Fe ae eee POLLOWs DY Ouwrenal TIME I d e l No. 50 Swivel 510 Double 
*Daily. tDaily except Sunday. ndianapolis Sebel a. : 

xDaily except Saturday. {Saturdays only. Pp “ WEST TROY, N. Y. 
FRoM CLEVELAND TO LEAVE ARRIVE Cincinnati 3 es 

Pittsb h and Bellaire............¥ 7: : ’ 

siciuna ons pemetee.._... pose Seem oe Press Clippings. 

Pittsburgh, Bellaire and East...¢ 3:15 pm f 6:25 pm Louisville If you want THE BEST THINGS 


Philadelphia and New York.....* 2:10 pm ®11:30 am 
Baltimore and Washington...... * 2:10 pm *11:30 am 
Alliance and Pittsburgh........... * 2:10 pm *11:30 am AND ALL POINTS 


printed on any particular subject or ALL 
‘that is published about it everywhere, 











Ravenna and Alliance................ * 5:00 pm * 8:45am YOU CAN GET IT FROM US. Clip- 

Philadelphia and New York.....*11:10 pm * 4:30 am s : . 

Baltimore and Washington......*11:10 pm * 4:30 am | SOUTH AND SO UTH EAST. pings mailed daily. 

Alliance and Pittsburgh...........°11:10 pm * 4:30 am | We read practically every newspaper 

| and periodical that is published. Busi- 

Mt. Yernon and Pan-Handle Route The scenic line to ness oom and others find our service very 

FROM CLEVELAND TO LEAVE ARRIVE valuable to them. Rates, $1 per month 

Columbus and Cincinnati.........% 835 am * 5:40 pm WASHINGTON, via C. & O. Ry. and upwards. 

ae ary op mar 8:35 —s 5:40 pm Write for particulars. 

ilersburg an Bcccececceee 3:15 pm 12:10 pm i line to ASHEVI N.C. 
Col., Cin., Ind, & St. Ly. 00. X7:40 DM *7:30 am npmenpeaereniael oom The Chicago Press Clipping Bureau, 


Col., Cim., Ind, & St. Lins servonSiii20 Pi TSO RM) 4 C, JUCKER, @.N. A, 284 Clark St, CHICAGO, 6 Fifth Avenue, Ca1caso. 
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PERFORATED METALS. 


ER 
P 6)! gp5Bh1 pPPX oas8 ipl, gx?” AP’ 31° 30 or® 
LARGE AMO WARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


3s THE ROBERT AITCHISON. 3k 
ay PERFORATED METAL CO., 


off om S76 (a 6stiaaenas 2. gore 






STEEL CONSTRUCTION 


IN ALL BRANCHES. 


BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Root Frames and Trusses, 
Blast Furnaces and Steel Works, 
Cupolas, Ladies, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFG. CO., "'"7ssuR¢, 


THE AMERICAN PNEUMATIC TOOL CO. 


844 Washington St., New York City. 
PNEUMATIC 
TOOLS 


For Chipping, Calking and Beading 

If you want a pneumatic tool 
which will calk a six foot boiler 
% in. stock, 3 courses, all circular 
and horizontal seams, both heads, and bead all tubes in less than 5 hours with 60 
Ibs. air pressure. (Kendall & Sons, Cambridgeport, Mass., caulked a six foot boiler 
to 150 test in 2 hours and forty-five minutes. 

ORDER OUR ‘‘F’’ TOOL. 

If you want atool which willcalk uptory in. and will chip % in x11-16 in 

order our “G"” Tool. We ship on to days trial with guarantee. 


EFFREY &> aera 
a 


A gga Steel and Iron Belidings for Rolling 
Roller Slee and Special Chains. 


ELEVATORS 











x1% per minute 





Corrugated Iron, Etc 
Main Office and Works: 
48th Street and A.V. Ry., PITTSBURG, 
Branch Offices : 


1214 Betz Building, Philadelphia, Pa. 

45 Broadway, New York, N. Y. 

228 Lumber Exchange, Minneapolis, Minn. 
1243 Marquette Building, Chicago, Il. 


MAE Ss 


FOR READY REFERENCE. 


PA 





The Chicago, Milwaukee & St. Paul 
Railway Co. has just issued in convenient 
form, for household, 
reference, an atlas of seven colored maps 


q FOR HANDLING MATERIAL OF ALL KINDS. . 
ma of the world, the United States and our 
hd os a e 5 v new possessions in the Atlantic and Pacific 
~ J . 
, . Oceans, together with an amount of valua- 
= nth ane ble information connected therewith—all 
up to date. This atlas will be sent free to 


; ay CONVEYORS 


library and school 


postage. 
Apply to Geo. H. Heafford, 


DEY STREET, 
NEW YORK, 


SEND FOR 


THE JEFFREY MFG. CO. *' 
Columbus, Ohio. 


General Pas 


CATALOGUE 

















any address on receipt of six (6) cents in| 


senger Agent, Old Colony Bldg., Chicago. 'CHICAGO, CLEVELAND, 


Just Ready: 


SECOND EDITION 


OF 


Chemical and Metallurgical 


HANDBOOK 


CONTAINING 


Tables, Formulas and Infor- 
mation for the use of Chem- 
ists, Metallurgists and Min- 
ing Engineers. 

BY 


J. H. CREMER, 


BICKNELL, M. 


M. E.., 


G. A. 5. 


EXTRACT FROM PREFACE 
In the preparation of the second edition of our 
Handbook, the general plan of the first edition 
has been followed, viz., to present in concise form 
are useful to the 
al tables of the 


somewhat limited 


such data and information as 
and metallurgist Sever 
first edition 
use, have been omitted, whil 


chemist 
which were of 
e more than one hun 
dred pages of new matter have been added 

The methods for analysis of iron ore, iron and 
steel and for assaying have been given briefly 
but perhaps as much in detail as is consistent 
with the general scope of the book 
changes and Specific 
tables have been made by ad 


Several 
Gravity 
ption of later and 


additions to the 
more accurate valtes 

In the notes on blast furnace practice have been 
outlined the more important theoretical and prac 
tical points, which, it is hoped, will be of some 
service to those interested in the manufacture of 
iron 


The hygrometric table gives the necessary in- 


formation for determining the amount of mois 


ture in air, a subject whose importance in metal 


lurgical operations is being more fully recognized 


at present than heretofore. This table is new 


and is based on the most accurate data available 


at the present time 


The tables of weights and measures, United 
States and foreign, have been very much ampli- 
fied, and the conversion tables for United States 
and metric weight and measures of the U.S. Coast 
and Geodetic Survey included, the latter being 
based on the legal standard for this country 


Numerous miscellaneous tables have been 


added, which, it is hoped, will be found of value 


Seal Morocco, - - $3.00 


Sent postpaid on receipt of price 


by 


The Iron Trade Review Co., 


PITTSBURG, 
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STURTEVANT DUST COLLECTING SYSTEM 


For REMOVING CHIPS, SHAVINGS AND SAWDUST 











Exhaust Fans, 


Piping, FROM WOOD-WORKING MACHINERY, DUST 
so lenbazdanaenthataa FROM BUFFING AND EMERY WHEELS, 
TUMBLING BARRELS AND LIKE OPERATIONS. 


for Complete Plants. 
We solicit correspondence on these subjects. 


SS 


BLOWERS, 
ENGINES,  _—— 
STEAM _ — aan 
STRAM maT PY FF hl al as aaa 


BLECTRIC 
MOTORS, 
BLOWER 
SYSTEM OF 
HEATING AND 
VENTILATION, en 
DRY KILNS. a ee 


WAREROOMS AND BRANCH SHOPS: 
13! Liberty St., NEW YORK, N. Y. 
135 N. Third St., PHILADELPHIA, PA. 


“General Office and Works BOSTON, MASS. 16 South Canal St., CHICACO, ILL. 


The Chicago & FOR SALE 


CHEAP! 


EACHING with its 7,900 | 
miles of road the famous al A SET OF PATENT 
Water Powers, Coal Fields, - 2 - 
Iron Ore Ranges, Hard and Fire Extinguishers 


and Soft Lumber Districts 


: era : ° a AND 
jocated in Illinois, Wisconsin, | : ; 
Michigan, Iowa, Minnesota, South Dakota, W y r ire Pails 

5 


North Dakota, Nebraska and Wyoming, 


a 5 == = 






































and by traffic arrangements with other rail- Stieniinetumess contematesine | 
ae BRAND NEW. @ 


ways, 7,350 stations located on 41,000 miles masing « or establishing branch 
factories in the West are re- | 


es o- ae of Ie ee quested to. | (an be used in any factory, office 
o 
mileage of the world, and one-iourth Of te | sa owhere. or building. Address 


railroad mileage of the United States), has on 
its line more industries than any other western M. HUCHITT, for prices, 


ilroad. General Freight Agent, 
— —— 8) care of The Iron Trade Review, 


CLEVELAND, 0, 


Machines for —eeoe Sheet Metal 


Patent Gav Shears. 
General Purpose Punch and Shear—seven sizes. 
General Purpose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general iron manu- 
facturing industries. 

Address 


% BERTSCH & CO.. Cambridee City. Ind. 
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PS Wonrz, Secretary. J. R. LAUGHREY, Treasurer. 


WASHINGTON GOAL & GOKE CO. 


3,500 Acres of Coal. 
5,000 Tons Daily Capacity. 350 Individual Coal and Coke Cars. 


YOUCHIOCHENY COAL COKINC COAL 


For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. For Bee Hive or By-Product Ovens, 


Our WASHINCTON COKE 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 
Quality and prompt attention to shipments insure us the preference., 
Sales Office, Pittsburg, Pa.., 


N. P. HYNDMAN, Sales Agent. 


TWENTY-FOUR HOURS OF DAYLIGHT 


Can be obtained by lighting your workshops, residences, 
and buildings of all kinds by 


Acetylene Cas. 


This purest, strongest and cheapest artificial light known is produced by the 
PATTERSON Automatic Acetylene Generator. This machine is guaranteed the best 
on the market on account of its complete detail and simple operation. Particularly 
applicable to isolated plants. Address 


- The Norwalk Foundry & Machine Go,, Manfacturers. Norwalk, 0, 


eSSSBSESBSESESE SSS ESE SESES ES SESCRE SESS SE NC SESE SO SESS SE SCS CS ESOS CSE SO SEES SCS OSES) 
| : 
ALEX LAUGHLIN & Co. 
Engineers and Contractors, 


PITTSBURG, PA. 


Ceneral Office, 
DAWSON, FAYETTE CO., PA. 
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Design and Build Furnaces and Gas Producers 


Of Every Description, for use in Iron and Steel Works. 


~ ole 33 
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Le 
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| - 
American 

Air Compressors 


‘Foundry 
for Rock Drills, Coal Cutters, Air Hoists 


and Pneumatic work generally. | eC racti ce . 
Pressure Pumps | 


for Cotton Oil Mills and Cotton Com- | 








Air Compressors 


for Air Lift Well Pumping. 








pressors. 


Steam Pumps, 


Single and Duplex, of all sizes and for all 
purposes. 


Duplex and Triplex POWER PUMPS. 


HALL STEAM PUMP COMPANY. Pittsbure, Pa- 


Not every insertion of every advertiser’s card brings an order for the 
advertiser's good; no more does every visit of the traveling salesman re- 
sult in a sale. 

There is a vast dealin familiarity with the type and phrase in which a manu- 
facturer makes himself known to the advertisement reader, just as the personal 
acquaintance of his traveling salesman gets him a hearing when a strange face 
and a strange voice are bowed out with a ‘‘ busy day’s’’ courtesies. 

The best advertisers, the most successful advertisers, the advertisers who 
get returns, are those who keep everlastingly at it. 

This is a case in which familiarity breeds business. 











27 Vincent St., 


Treating of loam, dry sand 
and green sand molding, and 
containing a practical treatise 
upon the management of,cu- 
polas and the melting of iron. 
By THomas D. WEsT, prac- 
tical iron molder and foundry 
foreman. Fully illustrated. 
Revised. 408 pages; cloth. 


Price, ———- GL.60O. 


ORDER OF 
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Acetylene Gas Lamps — 
The Norwalk Fdy. & Machine Co., Norwalk, O. 


Air Compresors— 
Edw. P. Allis Co., Milwaukee, Wis. 
Rand Drill Co., Chicago, Ill. 
The Lane & Bodley Co., Cincinnati, O. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sargent Drill Co., New York. 
Hall Steam Pump Co., Pittsburg, Pa. 


Air Lift Pumps— 
Clayton Air Compressor Works, New York. 
The Ingersoll-Sergeant Drill Co., New York. 


Analytical Chem ista— 
Dickman & MacKenzie, Chicago, Il), 
F. A. Emmerton, Cleveland, O. 
0. Textor, Cleveland, O 
The Robert W. Hunt & Co., Chicago, Il. 
Benedict Crowell, Cleveland, O. 
John T. Jones & Co., Chicago, Il. 
J. Blodgett Britton & Co., Warrenton, Va. 


Annealing Boxes— 
Meehan Boiler & Construction Co., Lowellville, 


Ohio. 


Anti-Friction Metal— 

C. H. Besly & Co., Chicago, Il. 

North American Metaline Co., Long Island 
City. N. ¥. 

Wm. Cramp & Sons, Philadelphia, Pa. 

Swarts Metal Refining Co., Chicago, Il. 


Automatic Machinery— 
A. H. Nilson Machine Co., Bridgeport, Conn. 


Babbitt Metal— 
C. H. Besly & Co.. Chicago, Il). 
Swarts Metal Refining Co., Chicago, III. 


Bar Iron and Steel— 
A@tna-Standard Iron & Steel Co., Bridgeport, O. 


Bourne-Fuller Co., Cleveland, O. 


Bearing Metal— 
Cc. H. Besly & Co., Chicago, Il. 
North American Metalline Co., Long Island 


City, N. Y. ; 
Swarts Metal Refining Co., Chicago, Ill. 


Bellows— 
The S. Obermayer Co., Cincinnati, O. 


Belting— 
C. H. Besly & Co., Chicago, Il. 
The Chicago Rawhide Mfg. Co., Chicago, Ill. 
The Gandy Belting Co., Baitimore Md. 
Cleveland Tool & Supply Co., Cleveland, O. 
Main Belting Co., Philadelphia, Pa. 


Belt Lacing— 
The Bristol Co., Waterbury, Conn. 


Bench Vises— 
Massey Vise Co., Chicago, Ill. 


Blacksmith and Carriage Supplies— 
Cc. H. Besly & Co., Chicago, Il. 


Black Lead— 
The S. Obermayer Co., Cincinnati, O. 


Blowers— 
R. F. Sturtevant Co., Boston. Mase 
American Gas Furnace Co., New York City. 


Biast Fornace Work— 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Lowellville, 
Ohio. 
Wm. B. Pollock & Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Boilers and Boller Attachments— 
Wm. B. Pollock & Co.. Youngstown, O. 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee. Wis 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. 
Meehan Boiler & Construction Co., Lowellville, 
Ohio. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co.. Pittsburg, Pa. 
The Aultman Co., Canton, O. 


Boiler Covering— 
C. H. Besly & Co., Chicago, I). 


Boller Frontea and Fittings— 
The Lane & Rodley Co.. Cincinnati, O. 
Playford Stoker Co., Cleveland, O. 


Koiler Tubes— 
S. Fix Sons, Cleveland, O. 
National Tube Works Co., McKeesport, Pa. 


Boiler Tube Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 


Bolt Forging Machines— 
Chicago Die and Machine Works, Chicago, Il. 


Bolts and Nuts— 
Upson Nut ©o.. Cleveland. 0, 


Rockford Bolt Works, Rockford, Ill. 


Bolt and Nut Machivery— 
Chicago Die and Machine Works, Chicago, III. 


Roringanrd Turning Witle— 
H. Bickford, Lakeport, N H. 
U. Baird Machinery Co., Pittsburg, Pa. 
Baush & Harris Machine Tool Co., Springfield, 


Mass. 


Brass Castings— 
J. J. Ryan & Co., Chicago, Iil. 


Brass Founders Supplies— 
The S. Obermayer Co., Cinciumati, O. 

















BUYERS’ DIRECTORY. 


Bridges— 
Shiffier Bridge Co., Pittsburg. 


Buildings (Steel Frame.)— 
Shiffiler Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Carrying Tongs— 
Vulcan Mfg. Co., Pittsburg, Pa. 


Castings— 
Seaman-Sleeth Co., Pittsburg, Pa. 
Lane & Bodley Co., Cincinnati, oO. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
W. A. Jones Foundry Co.. Chicago, Ill 
Brass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riveiside Foundry Co., Cleveland, O. 


Castings (Aluminum)— 
J. J. Ryan & Co., Chicago, Ill. 


Castipes (Brass)— 
J.J. Ryan & Co., Chicago, Ill. 


Castings (Bronze)— 
J. J. Ryan & Co., Chicago, Il. 


Chain Hoiste— 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Reading Crane & Hoist Works, Reading, Pa. 


Chain Belting— 
Hey! & Patterson, Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, Ill. 
The Aultman Co., Canton, O. 


Channelers— 
The Ingersoll-Sergeant Drill Co., New York. 


Charcoal—(Lump, powdered, granulated)— 
The S. Obermayer Co., Cincinnati, O. 


Chemiste— 
Dickman & MacKenzie, Chicago, Il. 
F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, O. 
The R. W. Hunt & Co., Chicago, Ill. 
Benedict Crowell, Cleveland, O. 
John T. Jones .& Co., Chicago, I11. 
J. Blodgett Britton & Co., Warrenton, Va. 


Chilled and Sand Rollsa— 
Wm. Tod & Co , Youngstown, O. 
Seaman. Sleeth “o., Pittsburg, Pa. 
Riverside Foundry Co., Cleveland, O. 


Chuckse— 
Skinner Chuck Co., New Britain, Conn. 
Massey Vise Co., Chicago, Il. 


Coal Cutters— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 


Coal Screens— 
Rob’t. Aitchinson Per. Metal Co., Chicago, Ill. 
Harrington & King Per. Co., Chicago, Il. 
Jeffrey Mfg. Co., Columbus, O. 

The Aultman Co., Canton, O. 


Coal and Coke— 
Forster, Waterbury & Co., Chicago, Ill. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co.. Leetonia, 0. 
Washington Coal and Coke Co., Pittsburg, Pa. 


Coal Mining Machinery— 
Jeffrey Mfg. Co., Columbus, O. 


Conveyors— 
Jeffrey Mfg. Co.. Columbus,O. 
Hey! & Patterson, Pittsburg, Pa 
Link-Belt Machinery Co., Chicago, I11. 
The Aultman Co., Canton, O 
The Brown Hoisting and Conveying Machine 
Co., Cleveland, 0. 


Com parometers-- 
Vulcan Mfg. Co., Pittsburg, Pa. 


Compressed Air Shop Tools— 
Clayton Air Compressor Works, New York City. 
Rand Drill Co., Chicago, Ill. 
The Ingersoll-Sergeant Drill Co., New York. 


Compression Couplings— 
The Aultman Co., Canton, O. 
Geo. B. Sennett Co., Youngstown, Ohio 


Core Overs— 
Millett Core Oven Co., Brightwood, Mass. 


Corrugated Iron— 
Berger Mfg. Co., Canton, O. 
Aitna-Standard Iron & Steel Co., Bridgeport, O. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Marion Steam Shovel Co., Marion, O. 
Edwin Harrington. Son & Co.. Philadelphis. 
Wellman-Seaver Engineering Co., Cleveland, O. 
Reading Crane & Hoist Works. Reading, Pa. 
The Bucyrus Co., South Milwaukee. Wis. 
Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 


Crucibles— 
The S. Obermayer Co., Cincinnati, O. 


Cupolas— 
The S. Obermaver Co., Cincinnati, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Dredges— 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


Drill Grinders— 
J. Wendell Cole, Columbus, O. 


Drill Presses— 
hg te AL >. Chicago, Ill. 

3 achinery Co., Pittsbur 
Edwin Harrington. Son & Co.. Philadelphia 
Fox Machine Co., Grand Rapids, Mich ’ 
Bickford Drill & Tool Co., Cincinnati. 0 
sey phe & Supply co., Cleveland, 0 

— arris Machine Tool Co., Springfield, 


Drop Foreings— 
Wyman & Gordon, Worcester, Mass. 


Drop Preases— 
Bertsch & Co., Cambrid 
CW, Reslw & Co. fiiceee Tn _ 
Fox Machine Co , Grand Rapids, Mich 
Long & Allstatter Co., Hamilton, 0. — 
E. Konigslow & Bro., Cleveland. O. 





Drep Hammers— 
— & Harris Machine Tool Co., Springfield, 


Dry Kilns— 
B. F. Sturtevant Co., Boston. 


Dynamos— 
Jeffrey Mfg. Co., Columbus, O. 


Eave Tronghs and Conductora— 
Berger Mfg. Co.. Canton, O. 


Elevators— 
The Lane & Bodley Co., Cincinnati, O. 


Elevating and Conveying Machinery— 
Heyl & Patterson. Pittsburg, Pa. 
Je my hy Co., Columbus. O. 
Link-Belt Machinery Co., Chicago, Ill, 
Lidgerwood Mfg. Co.. New York City. 
a ae . Canton. O. 
¢ Brown Hoisting an 
Co., Cleveland, O. . @ Conveying Machine 


Emery and Corundum Wheels— 
J. Wendell Cole, Columbus and Chicago. 
Northampton Emery Wheel Co., Chicago, II! 
Cleveland Tool & Supply Co., Cleveland. 0, _ 
Vitrified Wheel Co., Westfield, Mass. ~ 


Emery Wheel Machinery— 
J. Wendell Cole. M_ #&., Columbus, 9. or Chi- 
cago. TIl. 
C. H. Besly & Co., Chicago, Il. 
elem on Emery Wheel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland, O. 


Engineere and OConrtractors— 
Hev! & Patterson. Pittsburg. Pa 
Meehan Boiler & Construgtion Co., Lowellville 
Ohio. 
FE. E. Erickson, Pittsburg, Pa. 
Benedict Crowell, Cleveland, O. 
John T. Jones & Co., Chicago, III. 
Riter-ConleyMfg. Co., Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 


Krctre Paekine— 
Jenkins Rros., New Vork City. 
C. H. Besly & Co., Chicago, Ill. 


Engineers’ Supplies— 
C. H. Besly & Co., Chicago, Il. 
Jenkins Bros., New York City. 


Engine Lathe«— 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington & Son Co., Philadeiphia 
Engines (Oi1)— 
The Aultman Co., Canton, O. 





Enecitnes« (Steaqam)— 
Wm. Tod & Co., Youngstown, O. 
B. F. Sturtevant Co., Boston, Mass. 
The Edward P. Allis Co,, Milwaukee, Wis. 
—e Owens & Rentschler Co., Ham- 
on, O. 
Tane & Bodlev Co., Cincinnati, O. 
The Aultman Co., Canton, O. 
Geo. B. Sennett Co., Youngstown, Ohio. 


Enerarere and Flectrotyperr— 
Central Electrotype & Engraving Co., Cleveland, 


National Engraving Co., Cleveland, O. 
Eclipse Electrotype & Eng. Co., Cleveland, O. 


Exhaust Heating Apparatus— 
B. F. Sturtevant Co., Boston, Mass. 


Fans— 
American Gas Furnace Co., New York City. 


B. F. Sturtevant Co., Boston, Mass. 


Feed Water Heaters and Purifiers— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Harrison Safety Boiler Works, Philadelphia, Pa. 


Files. Makers of— 
C. H. Besly & Co., Chicago, Il). 


Fire Brickard Clay— 
J. V. Rose, Sharon. Pa. 
Union Mining Co., Mt.Savage, Md. 
Clearfield Fire Brick Co., Clearfield, 





Dover Fire Brick Co., Cleveland. Pa 
Diamond Fire Brick Works, Akron, O. 

F. B. Stevens, Detroit, Mich. 

The 8. Obermaver Co., Cincinnati. O 
Chicago Fire Clay Product Co.. Chicago, Ill. 
Columbia Fire Clay Co.. Cleveland, O.- 
Scioto Star Fire Brick Works, Portsmouth. 9. 
Kentucky Fire Brick Works, Portsmouth O. 
Webster Fire Brick Co., South Webster, O. 
A$tna Fire Brick Co., Oak Hill, O. 

Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
| Holmes, Strachan & Co., Detroit, Mich. 


Fire Proof Cocene- 
| CC. H. Besly & Co., Chicago, Il. 


Flexible Shafts— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
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TE = 
U. Baird Machinery Co., Pittsburg, Pa. 
Rawin Harrington Son & Co., Philadelphia, Pa 
vosoent o 
Was. Tod & th Co, Pittsburg, Pa 
Lane & Bodley Co. Cinclanati, O. 
The Lane & Bodiey So. chier Co., Hamilton, O. 


man Co., Canton, O. 
—< Foundry Co., Cleveland, O. 


adry uipments— 
"= 8. Lee Co., Cincinnati, O. 


bermayer Co., noati 
ty Sand Co., Cadeage, Ii. 
— oie Clay Product ., Chicago, Il. 
Brass Founders’ Supply Co., Newark, N. J. 
Columbia Fire Clay Co., Cleveland, O. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Scioto Star Fire Brick Works, Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth, O. 
Webster Fire Brick Co., South Webster, O. 
Etna Fire Brick Co., Oak Hill, O. 
J. V. Rose, Sharon, Pa. 
Diamond Fire Brick Works, Akron, O. 
Oak Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Chicago, Ill. 
Newport Sand Bank Co., Newport, Ky. 
Foundry Facin 
The S. Obermayer Co., Cincinnati, O. 
Cleveland Facing Mill Co., Cleveland, O. 


Forg1ngs— 

Cleveland City Forge & Iron Co., Cleveland, O. 

Bethlehem Iron Co., South Bethlehem, Pa. 

Breeburn Steel Co., Braeburn, Pa. 

Wyman & Gordon, Worchester, Mass. 
Friction Metai— 

C. H. Besly & Co., Chicago, Il. 

North American Metaline Co., Long Island 
City, New York. 
Swarts Metal Refining Co., Chicago, III. 
Furnaces— 

Brightman Furnace Co., Cleveland, O. 

Playford Stoker Co., Cleveland, O. 
furnace Lint 

Union Mining Co., Mt. Savage, Md. 
Fuel Oil Burners— 

W. 8. Rockwell & Co., New York City. 

American Gas Furnace Co., New York City. 
Galvanized Iron— 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Galvanizers— 

Atna-Standard Iron & Steel Co., Bridgeport, O. 

Apollo Iron & Steel Co., Pittsburg, Pa. 
Galvanizing Pots— 

Wm. B. Pollock & Co., Youngstown, O. 
Gas durners— 

American Gas Furnace Co., New York City. 
Gas Furnaces — 

American Gas Furnace Co., New York City. 
Gear Cutting— 

The R. D. Nuttall Co., Allegheny, Pa. 

Brainard Milling Machine Co., Hyde Park, Mass. 

The Van Dorn & Dutton Co., Cleveland, O. 
Gear Cutters— 

Brainard Milling Machine Co., Hyde Park, Mass. 
Grindstones— 

Cc. H. Besly & Co., Chicago, Il. 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City N. J., 
Grate Bars— 

Geo. B. Sennett Co., Youngstown, Ohio 
Gray iron — 7 

W. A. Jones Foun ~ hg Chicago, Ill: 

The Lane & Bodlev Co.. Cincinuati. 0 

Brass Founders’ Supply Co., Newark, N. J. 
Hack Saws— 

ehes ce =. 4 York City. 

& ee cago, Ill. 

Sica 

R. A. Delano, Chicago, Il. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

ones & Laughlins, Ltd., Pittsburg, Pa. 

arness Snaps— 

Covert Mfg. Co., West Troy, N. Y. 
Hoistse— 

Edwin Harrington Son & Co., Philadelphia. 

Reading Crane & Hoist Works, Reading, Pa. 

The Lane & Bodley Co., Cincinnati, C. 

The Aultman Co., Canton, O. 

Lidgerwood Mfg. Co., New York City. 
Heaters and Purifiers— 

Harrison Safety Boiler Works, Philadelphia. 

Stilwell-Bierce & Smith-Vaile Co., Dayton O. 


C. H. Besly & Co.. Chicago, III. 
Parkhurst & Wilkinson Co., Chicago, Ill. 
ey ——. 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. 
The Lane & ay Me neinnati, O. 
Li Mfg. Co., New York City. 
The Aultman Co., Canton, O 
Hoisting Machinery— 
Link-Belt Machinery Co., Chicago, Ill. 
Reading Crane & Hoist Works, Reading, Pa. 
effrey fg. Co., Columbus, O. 
Tie Lane & Bodley Co., Cincinnati, O. 
Rarl C. Bacon, New York cy. 
Lidgerwood Mfg. Co., New York City. 








Heyl & Patterson, Pittsburg, Pa. 

The Aultman Co., Canton, O. c 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Horse Shoes— 

Phoenix Horse Shoe Co., Joliett, Tl. 


Hotels— 
United States Hotei Co., Cleveland, O. 
bf ulic Machinery— 
well-Bierce & Smith-Vaile Co., Dayton, O. 


— 
H. Besly & Co., Chicago, Ill. 
Insurance Compa ies - 
Hartford Steam Boiler I. & I. Co., Hartford, Ct. 
fron Buildt 
Shiffier Co.. Pittsburg. Pa. 
Riter-Conely Co., Pittsburg, Pa. 
[ron Nails and Steel— 
Bethlehem Iron Co., South Bethichem, Pa. 
Cc. H. Besly & Se. Coane. til. 


. Til. 
., Chicago, Ill. 
Iron and Steel Rooting— 
Berger Mfg. Co., Canton, O. 
Atna-Standard Iron & Steel Co., Bridgeport, O. 
Iron Ore— 


Lake Superior Consolidated Iron Mines New 
York City, N. ¥. 
ebay, Norton & Co., Cleveland, O. 
A. na & Co., Cleveland, O. 
Iron Working Tools— 
P= Lakepo: 


. rt, N. H 
Cc. H. Bes! Co., Chicago, Il. 
The F. B. uster Co., New Haven, Conn. 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin ms Sey ye Son & Co., Philadelphia, Pa. 
Fox Machine Co., Grand Ra ids, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 
The Armstrong Mfg. Co., Bridgeport, Conn. 
Chicago Die aud Machine Works, Chicago, [11. 
Bickford Drill & Tool Co., Cincinnati, O. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supply Co., Cleveland, ®. 
Brainard Milling Machine Co., Hyde Park, Mass. 
senna & Harris Machine Tool Co., Springfield, 
ass. 
Massey Vise Co., Chicago, I11. 
CLiok Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt chinery Co., Ghicago, Il. 
Heyl & Patterson, Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Ladles— 
The S. Obermayer Co., Cincinnati, O. 
Lathes— 
U. Baird Machinery Co., ruta, Pa. 
Edwin ey ee Son & Co., Philadelphia. 
Bickford Drill & Tool Co., Cincinnati, O. 
Machinery Name Plates— 
August Becker, Boston, Mass. 
Machinists’ Tools and Supplies— 
H. Bickford, Lak a. Be 
& Co., Chi , Ill. 
, Co., a Pa. 
Bertsch & Co., Cambridge City. Ind. 
Edwin wii wy Son & Co., Philadelphia, Pa. 
Fox Machine Co., Grand . ds, Mich. 
Armstrong Bros. Tool Co., Chicago, Ill. 
Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co. <ticage, Ill. 
Skinner Chuck Co., New Britain, ‘onn. 
Cleveland Tool & Supply Co., Cleveland, O. 
ee & Harris Machine Tool Co., Springfield, 
ass. 
Massey Vise Co., Chicago, Il. 
Machinists’ Vises — 
Massey Vise Co., Chicago, Ill 
Machine Screws— 
C. H. Besly & Co., Chicago, Ill 
Machine Shops— 
The R. D. Nuttall Co., Allegheny, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Machinery and Too! Steel— 
C. H. Besley & Co., Chicago, Ill. 
Breburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Sanderson Bros. Steel Co., Cleveland, O. 
he H. White, Chicago, III. 
orris & Bailey Steel Co., Pittsburg, Pa. 


Magnesia Oovering— 

Cc. H. Besly & a Til. 
Manufacturing Chemists— 

James Irwin & Co., Pittsburg, Pa. 
Manufactured Iron & Stee!— 

Bourne-Fuller & Co., Cleveland, O. 

Cleveland Rolling Mill Co., Cleveland, O. 

“Standard Iron & Steel Co., Bridgeport, O. 

The Morris & Bailey Steel Co., Pittsburg, Pa. 

Parkhurst & Wilkinson Co., Chicago, II. 

Ohio Steel Co., Youngstown, O. 
Metal Bearings— 

North American Metaline Co., Long Island 
City, N. ¥. 

Cc. H. Besly & Co., Chicago, Ill. 
Milli Machines— 

U. Baird ire ! Co., Pittsburg, Pa. 

Fox Machine Co., Grand Rapids, fhich. 

Brainard Milling Machine Co., Hyde Park, Mass. 
Mining Machinery— 

Cc. H. Besly & Co., Chicago, Ill. 

The Edward P. Allis Co., Milwaukee, wis. 

Earle C. Bacon, New York City. 

The Lane & Bodley Co., Cincinnati, 0. 

a Mfg. Co., Columbus, O. 

idgerwood Mfg. Co., New York City. 
Wm. Cramp & Sons, Philadelphia, Pa. 
The Bu s Co., South Milwaukee, Wis. 


Marion Steam Shovel Co., Marion, O. 
Molding Machines— 

Tabor Mfg. Co., Elisabeth, N. J. 
Mine Pumps— 


Fred M. Prescott Steam Pump Co., Milwaukee, 
Wis. 





F. B. Stevens, Detroit, Mich 

8. Obermayer Co., Cincinnati, O. 
Garden City Sand Co., Chi mL 
Newport Bank Co., NW Ky. 


Nickel P tiite— 
Northampton Wheel Co., Chicago, Il. 
Nuts and Bolts 
Rockford Bolt Works, Rockford, Ill. 
Upson Nut Co., Cleveland, O. 
Oilless Bearings— 
cnt. Ques Metaline Co., Long Island, 
C. H. Besly & Co., Chicago, Tl. 
Oll Burners— 
W. 8. Rockwell & Co.. New York City. 
American Gas Furnace Co., New York City. 
ou —- 
c. H. y & ©o., Chicago, Ill. 
Oil Pumps— 
Cc. H. Besly & Co., Chicago, Il. 
Ore Orushers— 
The Edward P. Allis Co., Milwaukee, Wis. 
yd Mfg. Co., Columbus, O. 
he Aultman Co., Canton, O. 
Ore Screens— 
Rob’t Aitchison Per. Metal Co., Chicago, Ill. 
Harrington & King Per. Co., Chicago, rh. 
The Aultman Co., Canton, O. 
Packing— 
C. H. Besly & Co., Ch 
Jenkins Bros., New Yor 
Paint— 
Iron Clad Paint Co., Cleveland, O. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Standard Paint Co., New York, City. 
Vattern Letters— 
Heber Wells, New York City. 
Pattern Makers’ Vises— 
Massey Vise Co., Chicago, Ill. 
Pattern Works— 
Gobeille Pattern Co., Cleveland 0. 
Perforated Sheet Metal— 
Harrington & King Perforating Co., Chi 
Aitchison Perforated Metal Co., Chicago, Il. 
—_ Iron— 
inton Iron & Steel Co., Pittsburg. 
Forster, Waterbury & Co., Chicago, Ill. 
Bourne-Fuller Co. Cleveland, O. 
M. A. Hanna & Co., Clevelana, O. 
E. H. Stroud & Co., Chicago, Ill. 
F. B. Stevens, Detroit, Mich. 
preven AL Co., Leetonia, O. 
Superior reoal Iron Co., Grand Rapids, Mich 
Hickman & Williams, Chicago, I11. 
Shenango Valley Steel Co., New Castle, Pa. 
Spearman Iron Co., Sharpsville, Pa. 
Salisbury Carbonate Iron Co., New York City. 
Pipe Covering— 
C. H. Besly & Co., Chicago. Ill. 
Jenkins Bros., New York City. 
Pipe Cutting and Threading Machines— 
The Armstrong Mfg. Co., Bridgeport, Conn. 
Planers— 
U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Plaoer Chucks— 
Fi a Vise Co., Chicago, Ill. 


tes— 

Enterprise Boiler Co., Youngstown, O. 
Plumbago— 

The S. Obermayer Co., Cincinnati, O. 
Plambers’ and Gas Fitters’ Supplies— 

C. H. Besly & Co., Chicago, Ill. 
Pneumatic Appliances— 

Clayton Air Compressor Works, New York. 
Pneumatic Tools.— 

American Pneumatic Tool Co., New York City 


Portable Forge— 
C. H. Besly & Co., Chicago, Ill. 
B. F. Sturtevant Co., Boston, Mass. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Power Drop Hammers— 
nam & Harris Machine Tool Co., Springfield 
ass. 
Power Presses— 
Bertsch & Co., a pe Ind. 
Fox Machine Co., Grand Rapids, Mich. 
B. Konigslow & Bro. Cleveland, O. 
Power Transmission Machtnery— 
= ag Mfg. Co., Columbus, O. 
he Lane ley Co., Cincinnati, O. 
E. A. Delano, Chicago. Ill. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa. 


Presses— 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co., Chicago. Ill. 
KE. Konigsiow & Bro. Cleveland, O. 
Pressure Gauges— 
The Bristol Co., Waterbury, Conn. 


Pulleys— 

W. A. Jones Cogptre Co, Chicago, Ill. 

The Lane & Bodiey Co., Cincinnati, O. 

BE. A. Delano, Chicago, Ill. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Jeffrey Mfg. Co., Columbus, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 
Pumps (Steam)— 

The Edward P. Allis Co., Milwaukee, Wis. 

Stilwell-Bierce & Smith-Vaile Co., Dayton,O. 

Blakeslee Mfg. Co.. Du Quoin. Tl, ; 

Fred M. Prescott Steam Pump Co., Milwaukee, 


. Til 
City. 


wi 
Hall Steam Pump Co., Pitteburg, Pa. 
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Punches— Tin and Terne Plates— nn 

Ferracute Machine Co., Bridgeton, N. J. B. P. Crane & Co., Chicago, Il. en, So. G aes 2s — 

K. Konigslow & Bro. Cleveland, 0. R. H. Stroud & Co., Chicago, Til. ck Co. ook te 
Pyrometers— American Tin Plate Company, Chicago, M1. 1 

Deine elabare a ee Neen, w.J, | Peel Steet— : oe ae 

* CH nterprise Boiler Co Meee 22 

Vulcan Mfg. Co., Pittsburg, Pa. A tn A yo ay Erikson, Edward E.....0000000 . 

Rallway Supplies— Crescent Steel Co., Pittsburg, Pa. ~- 33 

vad Cit La Belle Steel Co.” Pittsburg’ Pa. SPL et BC cnensenevenen 9 


Cleveland City Forge & Iron Co., Cleveland, O. 


Rivets— 
Champion Rivet Co.. Cleveland. O. 
Jones & Laughlins, Ltd., Pittsburg, Pa 
Riveted Steel Pipe— 
Wm. B. Pollock & Co. Youngstown, O. 
Rock Drillsa— 
Rand Drill Co., Chicago, Il. 
The Ingersoll-Sergeant Drill Co., 
Roofs— 
Shiffler Bridge Co., Pittsburg 
Berlin Iron Bridge Co., East Berlin, Conn. 
Pittsburg Bridge Co., Pittsburg, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Sand and Ohill eoli«— 
Seaman, Sleeth Co., Pittsburg, Pa. 
Saws — 
Peter Gerlach & Co., Cleveland, O. 
Screens for Voul Ure, Ktc. 
Robt. Aitchison Perforated Metal Co., Chicago. 
Harrington & King ee Co., Chicago. 
7 Mfg. Co., Columbus. O 
he Aultman Co., Canton, O. 


New York. 


scre wo— Chi 1 
C. H. Besly & Co. cago, Ill. 
Upson Nut Co., Cleveland, oO. 


Chicago Screw Co.. Chicago, tm 
Rockford Bolt Works, Rockford, Il. 


Shafting— 
The Lane & Bodley Co., Cincinnati, O. 
E. A. Delano, Chicago, Il. 

Dodge Mfg. Co., Mishawaka, Ind. 

Fitzsimmons & Co., Cleveland, oO. 

The Aultman Co., Canton, oO. 

Jeffrey Mfg. Co., Columbus, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa 
shapers— 

Baush & Harris Machine Tool Co., Springfield, 

Mass. 

Shearing and Punching Machinery— 


Bertsch & Co., Cambri hee Ind. 
Fox Machine Co., Gran ids, Mich. 
The Long & Allstatter Con amilton, O. 


Ferracute Machine Co., Bridgeton, N. J. 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, O. 
A®ina-Standard Iron & Steel Co., Bridgeport, O. 
K. H. Stroud & Co., Chicago, Ill. 
Ship Yards— 
Wm. Cramp & Sons, Philadelphia, Pa 
Speciai Machinery— 
Edwin Harrington Son & Co., Philadelphia. 
Q & C Co., Chicago, Ill. 
A. H. Nilson Machine Co., Bridgeport, Conn. 
The Aultman Co., Canton, “ 
Jeffrey Mfg. Co., Columbus, O 
E. Konigslow & Bro. Cleveland, Oo. 


Stand Pipes— 
Wm. B. Pollock & Co., Youngstown, O. 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & [nsurance 
Co., Hartford, Conn. 
Steam Pipe aad Boiler Covering— 
Cc. H. Besly & Co., Chicago Il. 
Steam Packing— 
C. H. Besly & Co., Chicago, Ill. 
Steam Pumps— 
Hall Steam Pump Co., Pittsburg, Pa. 
Stilwell-Bierce & Smith-Vail Co., Dayton, O. 
Blakeslee Mfg. Co., Du Quoin, ul. 
Steam “Shovels aad Dredgen— 
Marion Steam Shovel Co.. Marion,O _ 
The Bucyrus Co., South Milwaukee, Wis. 


Steam sSpecialties— 
Cc. H. Besly & Co., Chicago, Ill. 
Steel— 
Otis Steel Co., Cleveland, O. 
Miller, Wagoner, Fieser & Co., Chicago, I11. 
E. H. Stroud & Co., Chicago, Til. 
Breburn Steel Co., Breeburn, Pa. 
Crescent Steel Co.,. Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa. 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Sanderson Bros. Steel Co., Cleveland, O. 
Byron H. White, Chicago, Ill. 
Stee! Castings— 
Otis Stee] Co., Cleveland, O. 
Q & C Co., Chicago, Il, 
Hanson McDowell, Chicago, Ill. 

Steel Plants— 
Wm. B. Pollock & Co., Youngstown, O. 
The Riter-Conley Co., Pittsburg, Pa 

Steel Blooms and Billew — 

Cleveland Rolling Mill Co. Cleveland. 

Bethlehem Tron Co., South Bethlehem, Pa. 

Ohio Steel Co,, Youngstown, Ohio. 

Shenango Valley Stee! Co., New Castle, Pa. 

The Lorain Steel Co.. Lorain, O. 

jones & Laughlins, Ltd., Pittsburg, Pa. 
Stee! Stamp« and Stenctis— 

J. H. Fleharty & Co., Cleveland, O. 


Semi-Steel— 


Hanson McDowell, Chicago, Il. 
Stokers— 

Playford Stoker Co., Cleveland, O. 
Tanks — 


Enterprise Boiler Co., Youngstown, O 
Meehan Boiler& Construction Co., Lowellville 
Ohio 
Wm. B. Pollock & Co., Youngstown, O. 
Riter-Conley Mfg. Co.. Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Tank Care— 
Wm. B. Poilock & Co., Youngstown, O 


Sanderson Bros. Steel Co., Cleveland, O. 
Transmission Machinery— 

Heyl & Patterson, my ey 

Link-Belt Machine "Chicago, I. 

wate Paes | = inetd, oO. 

ones Foundr achine 

Jeffrey Mfg. Co., Colambua, oO See Serena te 

Dodge Mfg. Co.. Mishawaka, Ind. 

_ —_ -- Co., ——_ oO. 

rown oistin an Vv 

Cleveland One 4 onveying Machine Co., 
Tubexs— 

National Tube Works, McKeesport, Pa. 
Tube Welding— 

S. Fix Sons, Cleveland, O. 
Tumbling Milis— 

The S. Obermayer Co., Cincinnati, O. 


Ternbackles— 
Cleveland City Forge & Iron Co., 


Twist Prili«— 

C. H. Besly & Co., Chicago. I’. 
Twist Drill Cases— 

Vulcan Mfg. Co., Pittsburg, Pa. 


Valves— 
C. H. Besly & Co., Chi 
Jenkins Bros., New Yor 


Ventilating Fans— 

B. F. Sturtevant Co., Boston Mass. 
Virex— 

Massey Vise Co., Chicago, Ill. 


Wire Machinery— 
The F. B. Shuster Co., New Haven, Conn. 
S. W. Goodyear, Waterbury. Conn. 
A. H. Nilson Machine Co., Bridgeport, Conn. 


Wire Nai's—- 
Cleveland Rolling Mill Co., Cleveland, O. 
Shenango Valley Steel Co., New Castle, Pa. 


Wood Pulleys— 
Dodge Mfg. Co., Mishawaka, Ind. 


Wrought Pipe— 
National Tube Works, es Pa 


Alphabetical List of Advertisers, 


Che star (*) indicates that the adv. appears alter- 
nate weeks: the dagger (}) once a month; the 
double dagger ® once in three wecks; the 
paralle) (j) three times out of four. 





Cleveland, O. 


, Ill. 
City 
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Aitchison, Kow't, Perforated. Metal Co... come 
Allis & Co., Edward P.. eccesssee - 39 
tAmerican Gas Furnace Co.. 25 
*American Pneumatic Tool Co.. — 
American Tin Plate iad eaunmenenntuss 4! 
Apollolron & Steel Co.. aequpenees 1 
Armstrong Bros. Tool a ARE Al I 
Armstrong ame. ¢ Co... ciindeithintntebaietipneinnrnnin 27 
Aultman Co... eovqnacesmanngssabinnidecsemeiamecuganes i 
Bacon, Earle C.. enceenenentbocsegszeoncannesstsenccscseene GM 
Baird Machinery Co.. hiedathantnemadbiendetuempeuetnsvadisengscs 24 
Baush & Harris Machine Tool Co.. enssesessece G6 


Becker, August... 
“Berger Mfg. Co... 
*Bertsch & Co ......ce0se0e 
Besly & Co., Chas. H....... 
Bethlehem Iron _. nee 


Blakeslee Mfg. Co.... 
Bourne-Fuller Co..... 
Breeburn Steel Co.. 
Brainard Milling Machine Co.. 
Brass Founders’ =» disco CBrcsseecee 
Breitung, Edward eoonsenge 
Bristol Co., The. eee cccecee 
Britton & Co., J, Blodgett. eocoveenescoess 
*Brown, ward 

Brown es and d Conveying Machine Co... 
Bucyrus Co... 20 eveceecee sancecccesse 


Cahall Sales Department.... 
Central Electrotype & En 
*Champion Rivet Co.........ccccsesseseeeees 
Chicago Fire Clay Product ee 
Chicago & Northwestern Ry. 
*Chicago Die & Machine Co.................. 
Chicago Press Clipping Bureau 
*Chicago Rawhide Mfg. Co.. 
Chicago Screw Co... snccoosecess 
Clayton Air Compressor Works . 
Clearfield Fire Brick Co... 
Cleveland City Forge & Iron Co... 
tCleveland Facing Mill Co 
Cleveland Rolling Mill Co 
Cleveland Tool & Supply Co 
Clinton Iron & Steel Co 
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Columbia — Clay Co... queseqnes 
Covert Mfg. Co sutjecmenatpenintnn 
Cramp & Sons, wm. 
Crane & Co., B. P 
Crescent Steel Co .... 
SPOT accuses eeinhinninnaiiinatiptiens esoepseeeens 


Delano, E. A... 
Diamond Fire Brick Laman 








seeceerereeses 2 


PT) 


Dickman & MacKenzie... etnate 
Dixon, Jos., Crucible Co..........seseseee 





oo OPe etree semen sees 














| Union Mining Co 







Fleharty, J. H. & Co. . 
Forster, Waterbury Co... 
Fox Machine Co..................... I i. 
Prick Coke Co., iY ctompennapsmnemeenicens ae 








Gobeille Pattern Go. 
Goodyear, S. W .. 


Hall Steam Penne Co.. 
&Co..M. A. 
arrington & King Perforating c 
Harrington Son ni Fe Edwin ad = 
Harrison Safety Boiler Works 
Sot ae Steam Boiler =p. & Ins Co 
rey! & Patterson . t 
tHickman & Williams. 
Holmes, Strachan & Co sobenaen 
Hooven, (hwens & Keutachier ce. 
Hunt Robt. W., & Co 





Jeffrey Mfg. Co... 
Jenkins Rros . 

— & Co., John | 
ones Foundrv& Machine Co. Ww ‘+ 
Jones & Laughlins, Ltd.......... a 


Kentucky Fire Brick Works 
Konigslow & Bro., E............ 


La Belle Steel Co ....... 
Lake Su — Consoli 


ley 
PUOOS BENE OO. .cccsceccccsevescovececeses cones Pni2 
Link-Belt es Weitiacovatiinditaatamaccs Cae 
Lorain Steel Co...... . Deeuiebieeentiodaieneiee 
EI Bis Wirrnsnittacncinmpersmsenscnseumsenti anit 


Main Belting Co 
Marion Steam Shovel REE 
Massey Vise Co... == 

McDowell, Hanson... 
McKeefrey & Co... pentnontanstitnialiies 
Meehan Boiler & Constr uction RT CATE 
Millers Falls Co.. 12 
Millett Core Oven Co.. 
tModern Machinery 








dated Trou. Mines. 















*National Engraving Co. o 
National Tube Works Co............ 
tNewport Send Bank Co., ina 





Nilson, A. H., Machine Co....... fo 
North American Metaline Co “4 
Northampton Emery Wheel Co piiisintlon . 8 
Norwalk Foundry BEACH IMS Od.;....0. ccccrccsccmee 38 
Nuttall Co. The R. D.. ar 
Oak Hill Fire Brick & Coal Co imiensunaehonnneiae 
Obermayer, S. & Co.. niseieibictimeiencanas 29 

28 


Ogiebay, Norton & Co... a abenel 
 . i te suibemidger 
Ohio Steel Co = 

Otis Steel Co 





TParkhurst & Wilkinson Co............cccccccccceseeeee 37 
Phoenix Horse Shoe Co. 
Playford Stoker Co.. 

Pollock Wm RB & Cn a 
Prescott Steam Pump Co... peeevsecs Coocestenroncenens 








miter-Cuuler Mfg. snceiiahtiiatiiaantictaenianes: eal, ae 
Riverside Foundry a sina yen teineiiee aa 
Rocktofd Bolt Works 2 
oT Et SS faa «1-24 
_e & Y >. “ea segnaretldaaaamenail 26 
Salisbury Carbomate Iron Co............. cccceccececees . 8 
en ee 
Seaman. Sleeth Co.. SE ER LS 2 42 
Sennett Co., Geo. B.. pconsesanaacsiiinamme ain 
Scioto Star Fire Brick Works... wonmnninetene aD 
{Sharon Fire Brick Works..... am I 
Shenango Valley Steel Co...........ccccccsseceeessenneres 24 






Shiffer BridgeCo 
Shuster, The F. B., Co.. 
Skinner Chuck | ETS NE BR 


eee “4 
Standard ~~ | EE eee we 24 
Stevens, Tickdpdeebvececnseatoneotocees ee 
Siilwell- Bierce Ay ——* WEDS. ..<ccimiantin o 


Stroud & Co., E.H 
Sturtevant Co.. B ¥. 
*Superior Charcoal Iron Co 
Swarts Metal Refiming Co................ccccceces cxneeees 


Tabor Mfg Co 
Textor, O. 
Tod, Wm. & Co... 


*Uehling, Steinbart & Co.. 





Union Boiler Tube Cleaner Co.... 
United States Hotel Co 





Upson Nut Co... 

Van Dorn & Dutton CO......... 2... ccccceeneennneenennnnneees 26 

ob eee ee 
, Vulcan BEI. CO...cccocescoccccccces «+120: scccccrepenossesccess ks) 

Washirgton Coal and Coke Co.. . 3 





Webster Fire Brick Co 
Wells, Heber........00....ccrcesseeeeee 


Wyman & Gordon... ce. 


evecsecescevceneansseees 4S 
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BRABURN STEEL COMPANY, Braeburn, POs] seme’ | IRON AND STEEL MARKETS. 
( MANUFACTURERS OF Wm. Metcalf, | 
FINE TOOL STEEL AND FORGINGS. ALSO SPRING |,“p*hissorouck. | ee om. 
. P. B. Hasbrouck. On 
HAMMER, AND MACHINERY STEEL OF HIGH |&.¥-X<ly; | Speciat_tow-phosphorus hard. Ore 
P. 7 c 5s. 
QUALITY. FINE OPEN-HEARTH STEEL. ; | Be. t Specuiai, Bessemer nwo 9U@ 395 
Pu. o.1 Weer MSMR... ccccessccesedeests 2. 7 
wo. t Be s@ 315 
_— WEAR from your tools | Not, Specular. “non- Bememer on 3 240 
a . Piacaon oak STEEL EXPENSE | ssemer.. ptescccerecccstnesevccnenes SEED SOD 
| Pic IRON. 
NO “TROUBLE Convensg (ft. o. b. cars): , 
“nt pare to use the SANDERSON BROS. STEEL CO. | Ke: Strong PORRAEy enn 3 7s@ta 28 
steel in the market.” Cleveland Warehouse, 97 Water St. bs vorge, JS . one 
ra er 
= |No. American Scotch. : “ ~ . 
A ’ . merica , 
NOE eel = | Lake Se ee sate why nates ~ 
A ae PITTSBURG : : 
, Y, i | N . F rel COC ee Sewers ee eee : 
\ C ea AT & - NT « T > kK L C iy Mo. » Foundry.cwsnsnnon th bom the 
> WEIRITA checstertentness . 12 10@ 1265 
White and Mottled... f 
480 PEARL ST. 64¢&66 S.CLINTON ST. w Bl h T+- 
een. PITTSBURGH, FA. Pre piiay | cold Biast Charcoal w abtg a8 
) WG Raccnmecssssccceves coeciev-qnemndnnnneindll 12 75 
wiNTHNONTOQA0000000004N00000000000000000000UO0UTOGOOOOOOQQO0Q0000000000000000000OOOOQOG0O00000000000001 Lake Superior Cha 608 enn Dsus es 
‘oO ° N ‘ 
La BELLE STEEL CO., Pittsburgh, Pa. Local Coke Foundry No. 2...... —— 4 te 
MANUFACTURERS OF FINE — Secteh Peent ry Norio a oa ; on se 
Local Scotch Foundry No. 2............... 14 00@ “4 - 
Local Scotch Foundry No. $...<ccccccs 13 $0@ 14 00 
Southern Coke No. '......... 4: 1S 0 
Southern Coke No. 2......... ; . ~ 
* | Southern Coke No. 3......... rt 
SPECIAL GRADES FOR ALL PURPOSES. oe ep ae pecan “@ 1500 
uthern o.2 eeceveresbocegececooccs . 
BYRON H. WHITE Eten te Gheeias 138 
, Jackson Co. Silveries. 5 15 co 
Western Selling Agent. ie cere eee cob 45 
—a WAREHOUSE: ma Car Wheel ........c..0 ccceseese 17 50@ 15 
0 E: 68 and 70 South Canal St., Chicago. | Malssbie Beseemetncnemrmnnnn 14 508 is a0 
Cc 
~omeresegeriacees A. <3 
uthern e No. 2and No. 1 Soft... 12 5°@ 12 7« 
H Rock Cok : 
Hanging Rock Gharcoa! No.7, Fay. oe 
MTCORL NO Bocce cccccccccnee 14 00O@ 14 25 
kson Co i 13 Se 
Southern Coke, Gray ao eeu 
<= : : - : anal Standard onoeele en wis wee ~ oe 3 
: ti) : Fesaensse a 5 = fi 
Say. MS . 
BYRON H. WHITE. Western Selling Agent, | srr. ee wn 
68-70 South Canal St., Chicago. gt Ama oe 
gm Strong Coke Iron Lake 
Beccccccccccccccsesess ce 
Ohio Streng Softencr a ae Ee 
° vi 
Laks Sapecior eS pemmmmmemetion 
C c) - 
ern eo “e. se ercccoccccesescccesecs 
Sr. Lovurs: 
Southern Coke NO £......ccccccens 
Goutherm COKE NO tevncnsvnesesemne 
Southern Coke be maeemnmanaare 
utne F 
~<a hve sens seuune Southern Charcoal No. i. 
issou Semer. ...... 
BYRON H. WHITE, Western'Selling Agent, CHICAGO. | Silcsonenes 
IONDANANADADNAALGNODANODANADADNADONOOONDNOSOOUODODNADNDNONONOODAODEDNOEOEONDADADNAADANDODODERIDEEIENT | Costes’ Ser Per 
a OLD RAILS 
OUR NEW ae arenes pues 
Old 1700 FAM Becce cccseseeseen Smt 
e e e Old steel rails (6 ft. and over). r — 
Old steel rails (6 ft. and under)......... aalad — 
fl ers IC C e Old car wheels.......... , cate 
| Net TUN 
| d eC | Sh cs ~ $4 90 
No. 1 Machine cast scrap. : * 75 
| net Gh cciiitenaindiateiedeall a i ; = 
WILL SOON BE READY axle tersings ——- “ns 9 
° rought turn ngs ( ree from cast)... 
neh Tt nncnhinetdnemehathenitins tienes. hn 
LOOK FOR IT. Uncut wreaght iron beliare...... | 6 23 
X . } —4A ah amensines ecccccsevesoseccosess ; mace, F 5 
Parkhurst & Wilkinson Co., Pipes and dues (eles). SET 9 te 
ron. 
, ‘ Hoop and band iron..... on 
146-164 Kinzie Street y ar try me seen 6 00 
4 . CHICAGO. Wrought driiliane a eos ap *-- 
alleable iron 
50 
IT PAYS to advertise in The Iron Trade Review. STREAGTURAL MATERIAL. 
me ar ia (f. 0. b. Cleveland) 1,50¢ 
- — Tees... eee eeerore ee as Wik ene 7 40¢ 
; snaaiied t.! 
Don’t Waste Money in Your Pattern Shop. ; | Sheased Pisten se eid 
a 
{THE GOBEILLE F PATTE I CO., Cleveland.}| mercrant iron ano sTEEL. 
wewevewvussuesuveveee eevvrees weesceseervensd (Less than car-lots, Cleveland.) 
Rounds and Squares.—Bar Iron. 
Between the Lakes and the Gulf, the Mississippi and the Al-|}{0 io ‘so entre 
. oi M ; me rs b 2to 2% ao extra 
gheny Mountains—the best buying section of the United States— Shy -- 
is the BULK of THE IRON TRADE REVIEW’S circulation. In this | 4% to 4%. i's 
section advertisers in all trade papers get best returns. ios me “The 
s ecousates A - a | “ 
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E ME RY A AND . yp amewenenaec nme 
et to an = sovececooseres cncceecesoccccccsces aay 

ITO, .ocvccesseeeeseenescorsesecesersssssereseses ote ° 

CORUNDUM #82 3: 














% to 9-32. 


























| 

WHEELS. er Sicuteedrenenntunecieayienion ae 250 “ 
—_—__ Fon se S8E Hie ene ot 

OS E FB CO Te cccccccccccccosseccccccccs = 60 “ 
Foundry and Machine Shop Work. (% vivteciwg— % 
SOLD BY ey, CAN BE RUN WET OR DRY. K toa 16 80 1 as 
7" . . ° . OImIoxI I-!I oO! so 
Mansa te oO. VITRIFIED EMERY WHEEL co., OR AS wihien duende 2 . 
Sligo Iron Store Co., St. Louis, Mo. Westfield, Mass. oy to 8 X TFG tO 8.0... eeees “ae 
BH 10 10.5 146 10.8. nen oo * 
BLO 4 EK 2G UO Be nrcereercrcce cee sores BO * 
‘ - $ + $e a to CR senna ae ’ 
Eddy Dynamo Eleetro-Plating Machines) iiiyiveccccos 
to 15-16 x % to %- . ~ 
i te 11-16 x % to % “ 


POR << C9 GOE 90 O0 Wo eceeccinmcncecenenineetl 


| BIGYGLE PLATING PLANTS. ieescge 


4% to6x ¥ to 5-16... 
ead =O tones pecee 











EXE Fe gy Maeeeeneeeeeteeaiee: 30 

| 96 OO 26-06 HUE WO 906. ccccecccscceccssrcnscccessotes o 

| % to 11-16 x & to 5-16... a ccsersceeseepeoess x oe 
nS a a ee oh = ts 

By oS} ge SR Se or “ 


| Heavy bands, 7-32 in. thick 1-10 c. per ib t 
| than % to 5-16 thick. Bevel Edge shate pes 
| I-10 higher than same size of Heavy Bands. 


Light Band Iron. 


| 7 to8 x No. 9 to 3-16.............. eccceccosenscness a 11 
7 to 8 x Nos. 10, 11 Amd 12.............0cccceees “ae = 

| GH to 696 ZNO. g £0 3-16... .ccccecccececeenecsseees -_ * 

| 64 to 6% x Nos. 10, 11 and 12... a 

| 4% to6x No. 9 to 3-1......... wrresevessserees «GO 

| 44 to6 x Nos. to, 11 and 12.. coscsenss 00“ 
1% tog x No.9 to 3-16. a 

| t to 4 x Nos. 10, 11 and 12. ee ae. 
eee. Fe 8G) Se eee ~~ * 

| 1 to 1 3-16 x NOS. 10, 11 ANA 12.......crveecveevn @ « 
13-16 to % E NO, 9 tO 3-16...... cc. .cceceeeeeee me fe © 

13-16 to % XE NOS. 10, 11 and 12............cccce 7 * 

| 11-16 to % x No.9 to 3-16.. ‘ amend 

| 11-16 to % =x Nos. ro, It and 12.. go 

| ¢16 to % x No. g to 3-16... scocenesescseennee || 

| 916 to # x Nos. to, 11 GUE Olicinctcinnsatnaad ae 
7-16 to % x No. g to 3-16... aaa aa * 

| 9-16 to % x Nos. 10, ir and 12.................... 1.40 

1 96 SE NO. 9 tO 9°16.......ccccevcsseoverserevosccssceesees 1.5¢ 

| % x Nos. 10, 11 and 12.. snneneemnecen 1.6 





Bevel Base Box Iron, 
| Same as Light Bands, of same sizes. 


NORTHAMPTON EMERY WHEEL CO., 20S. Canal St., Chicago, Ill. | eescce mana trom, 16 tm. 105 bans | 


Light Bands. 
RXCLUSIVE WESTERN SELLING AGENTS. Oval Iron, 




















BE BD BEG ccececvcccccese ccccensseccnstcccesescecocescsoosions 40 extra 
BE BOF BO ccceqneeaccnccntvecnscocenscsnnusedeseteeceutens ‘ . 
to SE ccconsrnteccqunmecsevsescuibananiliindnesditats x = 
to 916 —_ * 
BE OD FBG. cocccscscencecsvecoccnssvocnetonsoecepes me 
a aa aa = 
ih C0 BOWE Diensescerencemquncnspeinent 12, “ 
Half Oval and Half Round 
(i GEE BD Gp-cccceevecccccsecceress voctesnponeesescqcnscesentnede 60 extra 
4 % to2 omg socssnsensentsamonccoenssies a 
ee to 13-16...... cocecceccccconccescescoccscccens oD 
a Cleveland. Ohio. - A book for foundrymen. It is | 3 £9 ther 772.:r:r:r.r7rHr- “= 
} B : BD OBB nccccccccecceveccccceces ecccccssonsoconcconee 
THE USHOTELCO, 7;| issued in cloth binding, and gives| #0 M62 og 
“CA SWAN E WLS Sree | ; * dan Ui ecenmsiantatieetins acerca 450 “ 
fo CA-SWAN & WLBATES > />7 | much valuable matter on how to| “siaifGvais tess than % thelr width in thickness, 
7 Net ; . : extra price. 
reduce cost of mixtures, and on Horse Shoe Iron. 
0 ee I c. extra, 


Ya 0 00 i i igi Cutting ordinary bars to specified length, .20 to 
5 () Kooms ari? i*) grading and numbering of pig iron. Cutting eotinacy hase to pended = 
CHAPTER HEADINGS: —Iron—What is Steel Bands. 
Width English Standard 


F : , 
50 Rooms aT ‘) 50 }it? Pig Iron. Constituents of Iron. | ry Inches. Gauge. 
“5 i i adi 11-2 to6 Nos. 7, 8,9 or 3-16” 1.50 Base. 


y > - .. +o 
Numbering of Pig Iron. Grading of Iron. .  . 





. i 3 4% How to reduce cost of mixture. Steel 1% to 6, “ 10, 11, 120r 4%" —.05 per 100 Ibs 

7 d KOOMSer e)jTO “a Physical Properties: of Metals Defined. | 1° » ~ 7, 6 9 oe = : 
Statistics. Early History and Manufact-| 13-16 and %, “ 7,8, 9 or 3-16" | 
; : 13-16and %, “ 10, 11, 120r % .25 


s ure of Iron. 1-16and 4%, “ 7,8, 9 or 3-16 .j0 
(| Me Is oat ) win %, = 10, II, awe “35 a 
y. A e 75 Former Price, $2.00. NOW $1.00. [St a = Be ewe S 




















bi Fa = 10, 11 
: a i! Zhu, . ’ yy 7° ae 55 2 
0 5% i ¢ 10, II, 12 0F i" seenenenenuatnninn .60 rs 
% <i 7m CO“ 9, 8, Q OF FIG"... ccercreeeeenees -75 i 
: ' ie . , 719 4“ 10, 11,12 0F %" ae 
i Sent, postpaid, on receipt of price, by %, “ 9» 8,9 or 3-16". ithatonene Ge ze 
*. “" 10, II, 12 Or %"... eocqesapanpscoces 1.05 4 
THE IRON TRADE REVIEW CO., Lrou and Steel Hoops. 
| Width English Standard 
| CHICAGO. CLEVELAND. PITTSBURG | Inches. Gauge. 
-16 to Nos. 13, 14, 15 and 16........... 1.60 Base 
_" . dey Extras 
| 7-16 to 2, “* 17, 18, and sson — 05 per 100 Ib 
7-16 to 2, “ er - 
7-16 to 2, “ IS 2 
7-16 to 1%,“ 25 : 
# to 1 08 05 : 
to 1%." .re 
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—————————— - ee een en = — em 
=HE EDWARD P. ALLIS COMPANY | 32%, 5 geo =™ 
TH E ED 1% to i © Memon 4 . 
<a WAUKEE, WIS. is tad ; F if asa ok ; 
MANUFACTURERS OF 116 and ty Mennenerne “A “ 
Blowing Engines, Holsting Engines, | 3 wos, vs, t4 aiid gr ra = " 
Pumping Engines Alr Compressors.| %, “ ‘6, 17 and ak . as a 
Special Engines for Electric Lighting) > —~ and 20.. a) . 
Street Railways and Rolling Mills, Ore | 5’ ane am 3 0 
Crushers, Crushing Rolls, Stamp Mills and 1s ez ‘Ts, 14 and is ieee .go 7 
Concentrators. General Mining Willing | nd Fe er Se 
and Smelting Machinery. ONG 1908 Oi cic.cceitiitien 1 ~ 
and 13-16 “ 22.... oo x 
Reynolds Corliss Engines. M and 15-16 4 a eT 
——_— - -16, . eee ES 
ae pica’ 4 -_ = 2 eararce ' 
wew YORK. CHICAGO, MINNEAPOLIS. DENVER. BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURG: 11-16, nn " Fa ; 
116“ es 
EY C0 % | -¢ 
, - - 40 ‘ 
= 
CINCINNATI, OHIO. 12 z 
= 9-16, “ 
Engines, :: 3 
916, “ 
gines, = | 
716, 
16, 23.. y e¢ 
ALL WEEEO. JE : tam e 3: 
7 cpeeaedly “ 
Simple and Compound. Ki “ 
a | “ 
: - Shafting, Hangers, Pulleys, ris rm 
7-16, 
Beit Elevators, Saw Millis. se . 
* “ 
H, “ 





WILLIAM [OD & GO. 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine 


Reversing Engines, 





os Cee a wopiocersnecouarneescceeneoeoceretenane ~— 
Steel Boller Plates—1-4 ‘ta. ‘and ‘Heavier. 








Blowin g En gines, Con- | ees “a 4 
verters, Hydraulic and Marine Flange........cessveresseneceeneereeneensl 
, Skat includes plates go inches wide.” 9 
special heavy machin- ze to shin. wide... we. D. extra 
. © tooin PD .cccccccecoscsocececcccccececoese “tc. 
ery for the iron and __ | tooto sosin. wide Me. 
| 104 tO 106 im. WIE.........ccseseeeesces omutuntiesnatel special. 
steel trades. | Flats. cts. Bs 
2 to 916 in. wide by 2 to & thick.........................08 
B ° da ©. H. Steel. 
Park Building, Pittsburg. snips SN ein 


Sleigh Shoe. 
Toe Calk. 





I 40 
h YS Cee : 
SEWARD s. BAB BITT. st hearth Spring eeccecccece : > ‘ 
eoeeeceeee ze - 
I 


Who builds the best Mine Pump? ,.., sazessecsnt ste ccnton. cw 


916 to % in . , 
7-16 to and 2% to 3 in slehiiaiee ‘ 


3% 0.4 BB. .cccccgees sccccccnnccccnenenece : _ 
% to 11-16 and 4% hesnee esimstneed 
% to 6 in eenecve eceetes 
% too 32 and 6% 107 in . 
P Wilecsae ponueten seamen 
4 Beréen Boller Riveta. 
%, 11-16 and % inches diameter............. 3 ¢0 


Bridge %, %, 11-16 and & inch diam......... ws fa 55 
Wrought Pipe and Boller Tubes. 


Fred. M. Preseott Steam Pump Co., __sigrisusce mrs ente percettonom. 
v. 
MILWAUKEE, WIS. Poller tubes 24" and smaller 
Boiler tubes 24%" and larger 
Casting eccew and socket je‘nt.... 
Casing inserted joint.......... 


The Ceo. B. Sennett Co., Youngstown, Ohio, — 
MACHINERY SUPPLY MARKET. 


{From Store, Cleveland.) 
Anti-Friction Metals. 





F 








MANUFACTURERS OF 





Sennett Compression Coupling 


And Other Specialties. Magnolia Auti-Friction Metal, 25 cts. per Ib.. f. o 


bh New Vorkt or Chicago 

No Name Metal, 15 cts. per Ib., f.o. b. New York 
or Chicago 

Mystic Metal. 1o cts. per Ib., f. 0. b. New York or 


We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extreme simplicity. We make them of a very 








strong cast iron, with wrought iron bands Chicago 
We make also the Apvils, 
IIE cccasmenceremnsaemmmnemnmmnoes a @ B is 
SENNETT ENGINE IIIS Gcocecccsonsancapnpnenemnmenses a 
20 to 40 H.P Bellows. 
2 _P. | | | 
lacksmiths 
Foundry contracts solicited for duplicate cast- . . { Bullock’ ‘s.. vids ok i 
igns, from 1e Ibs. to 5 tons each. ETP SEE f e 


Hand LONER TIED RE . 
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The 
Playford 
Mechanical 
Stoker 


Guaranteed to 
Abolish smoke, to increase 
boiler capacity and to save 
fuel. 


For information, address, 


The Playford Stoker Co., 


404 Telephone Bldg., 
CLEVELAND, O. 











ORDER DIRECT FROM THE 


IRONCLAD PAINT CO. iron ciaa Paint co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g, 
CLEVELAND. OHIO. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED both Dry and 


6round in Oil 


USED BY NEARLY ALL THE 
RAILROADS. 


COMPARE WEIGHTS 


WHEN YOU ARE TOLD THAT JENKINS ‘96 IS MORE 
EXPENSIVE THAN OTHER PACKINGS. 


Average weight, \%" “ Jenkins '96."" 11 Ibs. to the square yard. 
*” Red Packing, ~ eae 
At soc. per pound “JENKINS 96" is not only very much 
cheaper, but the best joint packing manufactured. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago. 


[DIXON'S uc GRAPHITE PAINT 


FOR TIN OR SHINGLE ROOFS AND IRON WORK. Tin roofs well painted have not re 
iT IS ABSOLUTELY WITHOUT AN EQUAL, = quired repainting for 10to 15 years. 
If you need any paint it will pay you to send for crcular. 


JOSEPH DIXON CRUCIBLE CO.. Jersey City, N. J. 








NS Sali ay 




















FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. 


SOLE MAKERS, 


THE WILLIAM Gramp & Sons 


Ship and Engine Building Company, 
PHILADELPHIA, PA. 





A paper that is paid for and read—THE IRON TRADE REVIEW. 


Belting. 
Boston Belting Co. ‘s Gentes. ol 








10 
“ “ “ — — dis 6o&10 
Cleveland Rubber Co. extra standard. si aes 
pT > 7 a a rrc:,, 
Shultz Raw Hide Leather Belting. angie, aie 
Munson’s Short Lap Single Leather... sont 
Munson’s Short Lap uble and ~— % 








caaedieeaad Qiao 


B. F. Sturtevant’s... 
Boston Blower Co., 












eee e ee eee eeeee es seeeees 


Indepen Bes eccccooesescossoeses 

= Little Giant Drill...” dis 
Horton’s Independent 

Whiton’s Independent.. 
National Combination.. 

















Sweetland 
Almond Drill.. sosnvene 
Skins © my pustnonesesesssoccessocess 
Skinner’s Combination Lathe.................. dis 
Independent ae... enececeeeescceseed dis pn 
sad Universal Lathe... a * 10 
« RR is .) 





Cleveianda.. 
Pratt & Whitney peosounsnesnassiuvenpieituiticosiemenal 
Standard 





a 
Iron, steel points.... 7. 


Drill and Drill Socketa, 


Twist pee 

Morse Taper&Straight Shank to 1\"dis 90 &10t 

Morse o and ; eS Shank nk Larger 538 
than i 


Drill Sock een 
Standard Twist Drilis.. dis 5 
I i ERT dis $ 
Emery 
No. 4 to No. 54 to Flour, C. F 
46 gr. isogr. F.F 
Kegs, # D 4c 5 ¢ is 
\% kegs # D ah KC sic c 





% = sec 3c 


1oM cans less than 10.10 ¢ lo c 
Emery Cloth and Paper. 


Barder, — ~~ven bed pen 














H. H. Barton... oe 
‘a Wheels. 
Detroit 
Norton’s. 
ss 
Sterling ........ 
Celluloid....... 
Northampton 
See 
| AT ES 
WI eR cnccncqcennsescescccensseesssenceccnnsesnnnennmmial 
Ra 
CYEIONE....... cccosecccccccoccccscccocsccsccecosoosees 
Arcade... seveeeis 6081 1o&10 
Nicholson... --- dis fol iodine 
sptinntannbenteeneneewtsinnmteieanaanl 825 
Kearney & RRNA dis 60&1 1o&10 
Black Diamond.........................dis 60&1 1o&10 
McClellan.............. di To&10 
Disston’s. is 
Western eee 8 JO 
OS EET ee dis 2 
> edieateiaenaisiaiatinsitieinpuenusdgetnencconenenensiatil dis 30 
olds Bros.’ Hand Cut.. NS 
te ustrv File Works eats asea., dis 50 


Hammers. 





P.8. W 

Atha new list, Jan. 15, 1697 on 

Heavy hammers an sledges under 5 ibs 
over 5 


Jack Screws. 
I!linois Bolt Co. list........ 
Nuts and Washers. 


Size of bolt inches ef — +4 ie a 
é 4 3 


errr trrrteettrret rit ii 





Hexagon............-+ 19 ui 44 5 
Washers... -9 i, 4% 4% 
In lots less. than 100 Bs, + ada “er 1B 


add rc to list. 
Nails (wire). 


Standard Penny Nails, @ Keg, base. 
IORB........000000 -2eee0 $ 5) 
rh than car lots...$1.4 


Ollers. 


Zinc and Tin 









" 11 “<7 Cian 2 
Malleable samen 8) I No. 
$4.00; No. 3, $4 Buon peocessenencenetset Ais 1o@ 10815 
Picks 
{lroads, oe Be... coseestlis $12 60 
seas es... dis $1360 
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7 e 
3 JONES & LAUCHLINS, Limited, . 
‘ PITTSBURG, PA. % 
® Branch House, CHICAGO, ILL. Branch Office, 220 Broadway, NEW YORK. % 
& ——mmm MANUFACTURERS OF 4a & 
& Qe 
ACID OPEN HEARTH, # 
® BASIC OPEN HEARTH and - 
: BESSEMER STEEL INCOTS, e 
BLOOMS AND BILLETS, 2 


OF STANDARD CRADE. © : 
RLRBRRRRERERERERGRERBRERERERERERGRERERARR 


ee or 


LORAIN STEEL COMPANY, : 


Lorain, Ohio. . 
Rails, Blooms, Billets and Slabs. $ 


Dinnteetss0004eeeeweenneenen satin 


American Tin Plate Company 


MANUFACTURERS OF 


Coke Tin Plates, 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 


: 





an 








Marguette Puilding. 
CHICACO, ILL. 
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ES TARLISHED (870. 

















“Ny EXCLUSIVELY,FOR ALL PURPOSES.) 





Pays special attention to 


The Iron Trade Review =e 


Per year $3.00. 





Rivets. 


Iron, Thousand, list November 1, 1894......dis do@ur 


irea, Ordinary, ‘Cooper’s Block and waerig 


























Cards, Hand and Nutto2 2............ eevee ABH 
Carpenters’ ‘“ - TF  eretanmceenthaied _ x 
Morse 4 sa G wsdl 8s 
Pratt & Whitne new list... ‘i 10 
Machine Screw Taps bncsadsbeedsvinéonsbemacssinanpeeiedel dis 55 
Pipe Tap to oy? = eoogumuauntl s 7c 
Stay Bolt Taps.........ccces.eccceseceesereeescreceseenenned dis 25 
Bolt Taps. dis 55 
Pulley TApe..........ccecrsccesserreeerersssseseesesvessnoees dis 4c 
Vises. 
Solid Box........... < dis & 
Parket’s .....00-+. dis 20@2 
PIECB co ccccceseecsces cocccccescesess coocscsoccosscoceence a 70 
Stephen’s............-..cesceererreeneerereeseesesseeeneened 2 
0B. ccvcccrcecccees cocescccccccosccccccsossoscccooosecooosed ae 3 
Miller’s Frals......ccc.cccccsesecee senseesenenenseseeenseres dis 4c 
SS , dis 15@20 
HOWOlE...0...ccc00s .2000+ seercceeeresseererees 8 3° 
Wire. 
List, Apr. 9, 1894 
BOD, ccecscanese ses santnantqeasersbtncesnenseienesesnanenntngt > 35 
Bright id Said," Won ie “dis 70 7 
“ “ tees 
Coppessd Nos. o to 18, market poceed 
ized Nos. 0to 18  icccsseseees 
Tinned market Nos. o to 14..... is “aetse 
CaSt StBOL...cocccescecccrerscroes sersscccscccceseccsoroess eee see Gi8 50 
Tinned Broom Wirl............000ceeeeeree dis 70&5@70& 10 
annealed Fence, Nos. 8 and 9...........cs0000--e++e0004i8 75 
Annealed Grape, TL” RS dis 75 
Stub’s Steel deneen sc @ BD dis 30 


CLEVELAND, 
- a Ole ALO 





p 
CENTRAL €!< Teoh 
0, 


a * (pai st CLEVELAND 6 
eniaht 6a eernor ion 


ELECTROTYPING 


Gooey 








The Cleveland Terminal & Valley R. R. Co 


(B. & O. System.) 





foot of So. Water St. 


ice 241 Superior St. | Arrive. | Depart. 





Jctn. & Way Stations..| “6:25 Pw! *7:254 Mm 
may ak ene jes PM (= AM 
2 


and Press Special...... ' PM 


$——~ & Wheeling...|*10:20 am 
ton & Chicago...... *Rosa M 


Pittsbur , Washington, 3 a¢ 
Baltimore... natin 30 AM) 


100 P M 
230 P M 
"35? M 
Akron. Canton & Ma ae, si ipa: sean 


2:00 PM 
Akron Theatre Train.............. \f11:t0 PM 





tDaily except Sunday. *Daily. Pullman’s Pal- 


ace Vestibule sleeping cars between Cleveland 


and Chicago, also Cleveland and Baltimore. 


HEBER WELLS, 


For Iron and Brass 
Various Sizes and § 


169 William S&t., 
ESTABLISHED 1854. 


PETER GERLACH & co, 


Saws, Tools and Machinery. 


Yifice and Warerooms, 28 Columbus 8t. 
Factories on Columbus, Winter and Leonard Sts. 


Cleveland. Ohio, U. 8. A. 
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NES, prospects, mineral 
. bonds, Stocks, leases and 
EXAMINE mines, pros- 
of working 

work done. 


options boeght and sold or negotiated ; 

pects and mineral lands as to their value 

and condition of their tities. Assay and chemical work 
EDW. N. BREITUNG, Marquette, Mich., U.s. A. 


Cable address, Edbee. Codes, Lieber's Bedford, 
MoNiel’s, A B C Universal Commercial, 


















DIRECT LINE 


BETWEEN 


Chicago .. 
indianapolis 
Cincinnati. 
Lafavette .. 
touisville.. 
AND ALL POINTS 


SoU Tis 


For time table and other information, address 


FRANK J. REED, General Passenger Ag’t, 
CHICAGO. 


= | Cleveland Lorain & Wheeling 


Rai road Company. 





Time Table effective May ‘sth, 1898 


Cleveland Depot: Foot of South Water Street 
Elyria Depot: Huron St., West Side. 








South Bound. Central Standard. North Bound 








1s 13 11 Lorain Branch 12 14 16 
P.M. P.M. | A.M. |LV. AR.| A.M. AM | P.M, 
4:25 | 2:25 | 6:27 |Lorain .........) 9:15 |11:35 | 7:30 
4:40 | 2:30 | 6:44 |Bbyria......... 200 15:21 | 7:16 
4:56 | 2:55 | 7:04 |Grafton 43 11:07 | 658 
5:15 | 3:12 | 7:23 |Lester.... ...... 8:25 10:50 | 6:40 | 

5 3 1 | Main Line 2 4 6 
§:30 | 2:25 | 7:20 |Cleveland .....| 8:30 11:50 | 7:15 
5:47 | 2:41 | 7:36 |Brooklyn 8:14 (11:34 | 7:01 
6:42 | 3:26 | 8:22 |Lester........... 7:29 |10:49 | 6:19 
6:52 | 3:35 | 8:30 |Medina......... | 7:16 |10:37 | 6:07 
7:05 | 3:46 | 8:41 |Chippewa La! 7:04 10:26 | 5:55 
7:20 | 4:01 | 8:56 |Sterling........ 6:48 |10:12 | 5:40 
8:09 | 4:46 | 9:45 |Massillon.....| 6:00 9:23 | 4:54 
8:55 | 5:31 | 10:34 Canal Dover.) 5:11 8:36 | 4:10 
g:o2 | %:38 |10:41 |New Philade| 5:04 5:28 | 4:03 
g:20 6:05 [11:25 |Uhrichsville| 4:45 | 8:10 | 3:45 
euseeuen 8:10 1:30 |Bridgeport ceccsees| G05 | 3:40 
paceman | eee |Bellaire.........|......... SS linccuneen 
P.M. | P.M. | P.M |AR. LV.| A.M.| A.M | PM. 





No. 9 leaves Lorain 9:50 a.m., Elyria 1o:05 
ton 10:21; arrives Lester Junction t0:40. No. 10/ 
leaves Lester Junction 3:25 p.m., Grafton 3:42, Ely- | 
ria 3:57; arrive Lorain at 4:10 p. m 

Trains 1, 2, 5 and 6 daily between Cleveland and 
Urichsville. All other trains daily except Sun- 
days. Electric cars between Bridgeport and 
Wheeling, and Bridgeport and Martins Ferry and | ; 
Bellaire. Consult agents for general information ' 
as to the best routes and aoa rates to all 
points. M. G. CARREL, G. P 

Hickox bidg., , ry oO. 








Molders’ Text Book, Price $2..0. 


When you write to firms adver- 
tised in our columns. please 
mention the fact that you took 
their address from our paper. 





They will thank you for it. 








THE FARRE 


Havemever Bide., 










(Blake Pattern, 
(Ore and Rock. 


--- CRUSHER. 


STANDARD OF THE WORLD 


Farrel Foundry and Machine Co.. 
EARLE C. BACON, Engineer, 


NEW YORK. 





J. M. ALLEN, President 


WM. B. FRANKLIN, Vice-President. 


BURWELL & BRIGGS, General Agents, 
Clark Bldg., 208 Superior St., Clevelan 


Cc. A. BURWELL, Chi 
Bidg., 208 Superior St., 





Graf |J EB. WOLCOTT, Special Agent 
Bidg.. 208 Superior St., 


F. B. ALLEN, Second Vice-President 


J] B. PIF RCE, Secretary and Treas. 





and 33 
, O. 


tor, 32 and 33 Clark 


32 and 33 Clark 





PREEPREREEF 


A large and growing circulation 
among machine shop and foun- 
drv firms, has 


TRADE REVIEW. 
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erOENIX HORSE SHOE C >». 








3 Phoenix Horse 
Shoes are 
known of 
everywhere as 
the best. 

The superior 
quality of 
material and 
excellence of 
manufacture 
are beyond 
all question. 
They have 
no equal. 





JOLIET. ILL. AND POKEEPSIE WN. VY. 


WEST wo 
SOUTM 


run the lines of the Illinois Central Railroad and 
the Yazoo & Mississippi Valley Railroad, reach- 





ing into the eleven States of 
South Dakota Kentucky 
Minnesota Tennessee 
lowa Arkansas 
Wisconsin Mississippi 


Illinols indiana Louisiana 


ualed territory for diversified 


Presenting an un 
i , and possessing 


ndus 


Fine Sites for New Mills 
Best of Freight Facilities,—Coal Fields, 
Ciese Proximity to Distributing Centers, 
intelligent Help of All Kinds, 
Many Kinds of Raw Material. 


To sound industries, substantial inducements 
will ven by many of the places concisely 
described in the pamphiet “ roo Cities and Towns 
Wan Industries.” Write fora copy. Nearly 
all kinds of industries are wanted. Very liberal 

ts are offered TEXTILE INDUS- 
TRIES in the South by a number of good places. 
GEORGE C. POWER, Industrial Commissioner 
LC. R. R. Co., Chicago. 1, 2-98. 




















Steel Stamps and Stencils. 


emery, J. H. & Co., Rubber Stamps 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 








If you are thinking of enlarging your 
mil), foundry or machine shop, or of pur- 
chasing machinery of any kind, send us a 
line giving character of machinery needed. 
We can put you in communication with 
Manufacturers from whom you can buy 
Sdvantageously. 








The Maximum pee 
Is found in NICKEL STEEL ™ = 
Fos MARINE FORGINGS axpJSHAFTING. 


SEND FOR PAMPHLET. 


The Bethlehem Iron Company, 


SOUTH BETHLEHEM, PA, 


BRANCH OFFICES: 
421 Chestnut St., Philadelphia. 1433 Marquette Building, Chicago. 
WWW a 2 a 


National Tube Works Company, 


MILLS AT McKEESPORT, PA. 





of Tensile Strength * —) 323 
and Elastic Limit 


100 Broadway, N. Y. 





ee ee 


The largest makers of Special Mild Steel and Wrought Iron 
Pipe, Boiler Tubes and Casing in the World. From ore to finished 


product. Sizes from % of an inch to 30 inches. 
SALES HOUSES: 
Pittsburg, Chicago, St. Louis, New York, Boston. 





Hydraulic Pressed Forging. 


WYMAN & GORDON, Worcester, 
New York Office: 116 Liberty st. 


Mass. 


DROP FoRGINGSs. 





.rhe A B C oftiIron.—A book for foundrymen. It 
is issued in cloth binding,and gives much valuable matter on 


how to reduce cost of mixtures, and on grading and numbering 
of pig iron. CHAPTER HEADINGS :—Iron—Whattis it? ‘Pig Iron. 
Constituents of Iron. Numbering of Pig Iron. Grading of Iron. 
How to Reduce Cost of Mixture. Steel. Physical Properties of 
Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW $1.00. Order of Zhe /ron Trade 
Review Co., 27 Vincent St., Cleveland, O. 





| B. P. CRANE & CO. 


_— .-—- 


TERNE “AND TIN PLATES. 


L. D. Telephone, MAIN§841. 205 LA SALLE 8ST. 


CMICAGoO. 
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DETROIT 


Emery-Corundum 


WHEELS, 


Sellers’ Tool and Twist Drill Grinders, 


J. WENDELL COLE, 
P. 0. Box 84, 911 No. 112 Clark St., 
COLUMBUS, OHIO. CHICAGO, ILL. 


BAUSH & HARRIS MACHINE TOOL CO., P '§ 


Sharpsville, Pa. 
In ted Foundry Irons. 
ness, Strength, Fluid- 
ity, Uniformity. 
American Scotch 
brand unequaled. 


HENDERSON & TRAGO, Agents, 
CLEVELAND, O 











0- 12 N. nr Seb 
C.H. BESLYe@ 
cHICAGO ILL LJ 
| LEADS THEM ALL, ds) 


Harrington KG 
Chain Bloek. 


Made in Philadelphia Only, 


EDWIN HARRINGTON | 


SON & CO.., Inc., 
1526 Penna. Ave., PHILA., PA. 
Improved Machine Tools, - 


The STAR Hack Saw Machi 


FOR CUTTING METALS of all kinds up 

4% inches in diameter. Several thousands 

now in use and not one report has reached 
that has not b 
complimenta 
They are auto 
ic, stopping th 
selves when ¢ 
has been made 


Springiclda. Mase. 





Radial Drills, 

Multiple Spindle Drills, 
Universal Radial Drills, 
Boring and Turning Mills. 


Write for Prices. 
Seoeeeane 


Meehan Boiler & Construction Co., 
LOWELLVILLE, OHIO, 


MANUFACTURERS OF 
MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. 
All kinds of Blast Furnace, Stee! Plants and Stand Pipe Work. 
Also all kinds of Oll Refinery and Tank Work. 


WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. 
Structural and Engineering Work. 


The _“ORIGINAL GANDY” 


Stitched Cotton Duck Belting, 


Especially adapted for Main Drivers, Saw Mills, Cotton Gin», 
{| Cotton Presses, and forall places where belts are subjected te 
moisture or atmospheric changes, the “GANDY” stangs paramornt. 
For farther information, prices, etc., write 
tends to this. 


; . - : shop can affc 
~ h oO ve t ©: = * be without one or more. They will save 
eS ms « cost over and overagain. Price 
ae : Millers Falls Co., 93 Reade St., New 
FOR = 7, 


Manufacturers of 














"Pa.. 
eke Stegiow. 


PitrTssvurc, 


The 
Practical 
Brass and 
tron 
Founder's 
Cuide. 


A treatise on brass found- 
ing, molding, the metals 
and their alloys, etc. By 
JaMES LARKIN, late conduc- 
tor of the brass foundry 
department in the Penu 
Works, Philadelphia. A 
new revised and greatly en- 
larged edition. Contents: 
Among the most important 
and entirely new sections of | 
this edition of this valuable | | 
and popular book are the | 
following :' Behavior of Met: | 
als and Alloys in Melting | 
and Congealing; Malleable 
Iron Castings; Wrought Iron 
or Mitis Castings; Manu- 
facture of Steel Castings; 
Casting of Brass; Casting of 
Bronze; Bell Founding; 
Chill Casting ; Casting with- 
out Core; Casting onto} 
Other Metals; Casting Iron | 


HICH'ICRADE ONLY. 





Post OfTice. 


Mines and «iweme tua the Connetiewttitne 











a 











no further ati 
tion is requit 
than to adjust 
work at the st 
A man at work 
some other 

chine usually 








lron Mining. 


and Other Metals upon Lace, | 
Embroideries, Fern Leaves 
and Other Combustible Ma- | 
terials; Some Modern 
Bronzes. In one volume; | 
f2mo; 400 pages . . $2.50 


Seat postpaid on rece!pt of pricelby | 


The Iron Trade 
Review Co., 


CLEVELAND. 
CHICAGO. 


PITTSBURG. | 


BSeESe5E525e25' wee When writing to advertisers please mention The Iron Trade Review. 


We have machines of new designs with 


hoisting, swinging and crane enyines. 
These were designed and constructed espe- 
cially to meet requirements of iron mining 


and coal mining fields. 








WE INVITE MOST RICID 
INVESTICATION. 


For full information address 


THE 


MARION STEAM SHOVEL CO. 


Marion, Ohio. 











Send for Photograph ~~ Low Price. 





A large and growing circulation among 


shop and foundry firms has 
THE IRON TRADE REVIEW. 





Orciess BEARIN 


40 to 48 Third Str 
Long Islan 


Fire Brick, Fire Clay, Pig 





F. B. STEVENS, Detroit, Mick. 





